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SUMMARY 
Similarities between man and non-human primates have made monkeys and apes 
focus of research in a variety of scientific discipUnes such as anthropology, 
biology, psychology, philosophy, behavior and biomedical sciences. The rhesus 
monkey which is perhaps one of the hardiest and adaptable species, is also most 
widely distributed primate in India. Though some useful researches on their 
ecology and population dynamics have been conducted, there is hardly any 
systematic account on their behavioral traits. Keeping this in view, the present 
study was undertaken with following objectives: 
1. Present distribution and population dynamics of Aligarh monkeys 
2. Study of Home range 
3. Study of relationship among aduh males 
4. Study of relationship between adult male and adult female 
5. Study of relationship between mother and infants 
6. Envisaging conservation and management of commensal monkeys 
Methods 
The study was conducted during 1993-95 at Achaltal and Chatari-do-raha of 
Aligarh and Bulandshahar districts. To collect data for above objectives, 
following methods were adopted: 
Population distribution: Direct visual count method was used to estimate the 
population of rhesus monkey and entire population was categorized in different 
age-sex classes. 
Home range: Movement of group was marked on a grid map. Size of each grid 
was kept 20m x 20m. To estimate the day range length, the movement between 
the adjacent quadrates was taken as 20m. The home range size was computed by 
summing up all quadrates entered by member of the group. Each quadrate 
encompassed a unit area of 20m x 20m= 400m .^ 
Relationship among adult males: Observations were made by using "Focal 
animal" sampling and "Zero time" sampling techniques on 15 second interval 
checklist. This method was also used to study the relationship between adult male 
and female and between mother and infant. For studying the ranking order, dyadic 
interactions of competitive feeding, grooming, approach, withdrawal, threats and 
submission were considered. All these events were classified into win and lose 
category. An individual was considered to win if he was able to fetch food from 
other, groomed by other, approached by other, withdrawal of others on his arrival 
and showing threats to other. Landau ^ s index of linearity was used to measure the 
relative dominancy of different individuals. Kendalls test was used for analyzing 
the relationship in number of encounters and ranking order. Spearman s 
correlation was applied to find out relationship between number of encounters and 
probability of winning the encounters. 
Relationship between adult male and female: Adult male was considered as 
focal animal and all events directed towards this male were recorded. Hindes 
index was used to find out the animal responsible for maintaining the proximity. 
Kendalls test and Spearman s test was used for correlation analysis. 
Relationship between mother and infants: The methods discussed above were 
also used to record this relationship. Mother-infant interactions on ventro-venral 
contacts, suckling of nipple, rejection of nipple, etc. were recorded and analyzed. 
t-test was used to find out the difference between percentage time spent by 
mother-infant dyads on different activities. Multiple regression analysis was 
applied to ascertain any significant correlation between age of infant and different 
activities performed by mother-infant dyads. Spearman s correlation was 
used to know whether mother-infant dyads of both the groups followed 
similar trend in behavioral activities with the change in infant age. 
Conservation and management: As a part of present study, in 1997, 600 
commensal monkeys of Vrindaban were translocated to semi-forest 
patches in Mathura district. Selected groups were baited and portable 
iron-made trapping cages of various dimensions were used for trapping. 
Results 
Population 
The rhesus monkey in Aligarh and its adjoining areas has wide 
distribution, occurring in almost all types of habitats. Twenty groups of 
rhesus monkey of different size were monitored each year. In March 1993, 
the total population of rhesus monkeys was 963, which increased to 1337 
in 1995. During 1993-94, 20.4% and in 1994-95 15.4% annual growth was 
recorded. During March 1993, monkey population constituted 15.9% adult 
male, 35.5 %, adult females, 22.8% subadults-juveniles and 27.7% infants 
respectively. A marginal difference in population composition was 
recorded during March 1994 (15.2% adult males, 36.2% adult females, 
22.8% subadults-juveniles and 26% infants) and in February 1995 (16.2% 
adult males, 34% adult females, 23.7% subadults-juveniles and 26% 
infants). The established monkey groups of the study areas showed high 
natality and low mortality. A total of 700 offsprings (total of both 
breeding seasons) were born, giving a gross birth rate of 0.81 infant/ 
female/ year. The birth rate (%) computed for the Achaltal monkeys 
varied from 91.7% in 1993-94 to 91.3% in 1994-95, while for Chatari-do-
raha it varied from 89.7% to 93.8%. A loss of 2.7% and 1.5% was 
recorded during 1993-94 and 1994-95 respectively. 
Homerange 
Achaltal monkey group 
Daily movements of this monkey group occurred in and around the Achaltal tank. 
During nights they generally lodged on the roof tops of adjoining buildings. 
Group movements began about half an hour before dawn (approximately at 0700 
during winter and 0630 during summer). The monkeys began their movement 
slowly out of their sleeping sites. Most individuals of the group crossed the tank 
and moved towards the GirFs College compound, northwest temple, north market 
and then would cross the Aligarh-Kanpur road to enter the premises of D.S. 
college and Hospital. Occasionally, some members of this group were observed 
near railway crossing temple. To perform various activities the group traveled a 
mean distance of 4.4 km per day. The average home range for this group was 
estimated 0.59 km^ during 1993-94 and 0.60 km^ during 1994-95. The core and 
extended home range was 0.13 km and 0.0128 km respectively. 
Chatari-do-raha monkey group 
This group performed most diurnal activities along the roadside. During nights 
they lodged on the branches of road side trees. Some individuals spread upto the 
cuhivated lands and often raided the crops. At times their movements also 
extended upto the school yard and bus stand of Chatari-do-raha. Occasionally 
members of this group moved towards nearby 'Jamun' {Syzygium cuminii) tree 
plantation. They traveled a mean distance of 3.2 km in 1993-94 and 3.8 km in 
1994-95. Average homerange size of this group was 0.50 km^ during 1993-94 and 
0.52 km in 1994-95. The size of core home range was calculated as 0.15 km . 
Relationship among adult males 
The dominant male used to run towards subordinates and showed some typical 
postures and behavior such as lowering of heads, craned neck, open mouth and 
stretched ears accompanied with deep-throated growls. The dominant males were 
considerably larger, more muscular, had stronger canines than others and showed 
more activeness. In response to this, subordinate individuals expressed their fear 
by avoiding direct stare to the dominant male. Subordinate males also showed a 
characteristic grin in which lips were retracted to expose the teeth and gums 
followed by rapid smacking of the lips. On sharing the feeding place, subordinate 
males showed their fear by bending the back and avoided direct eyes contacts 
with the dominant male. While walking near the dominant male, the subordinate 
males used to make several submissive postures such as looking away from 
dominant male and presenting their hind quarters. 
Achaltal monkey group 
During 1993-94 a total of 1571 encounters were recorded in 300 hours of 
observations and adult male named TJP' was found to be the most dominant. 
Landau's index of linearity (h^ 1.72) revealed that hierarchism of this group was 
linear. During this year no correlation was found between rank order of adult male 
individuals and number of encounters faced by them, while a positive significant 
correlation was recorded between number of encounters and chances of winning it. 
During 1994-95, 1922 dyadic encounters were recorded in 300 hours and 'UP' was 
found again the most dominant. The value of Landau's index of linearity (h= 
0.56) revealed that hierarchism of this group was non-linear. Kendall's test 
showed that during this year negative significant correlation was found between 
rank order of adult male individuals and number of encounters faced by them, 
while a positive significant correlation was recorded between number of 
encounters and chances of winning it. 
Chatari-do-raha monkey group 
A total of 2210 dyadic encounters were recorded during 1993-94 in 300 hours of 
observations, declaring 'CL' as the most dominant. The value oiLandau's index of 
linearity (h=L07) revealed that hierarchism in this group was almost perfect 
linear. During this year no correlation was found between rank order of 
adult male individuals and number of encounters faced by them, while a 
positive significant correlation was recorded between number of 
encounters and chances of winning it. During 1994-95, 290 hours were 
spent on this group and 2324 dyadic encounters were recorded 
declaring 'HB' as the most dominant. The value o^ Landau's index of 
linearity (h=0.9) revealed that during 1994-95 the hierarchism in this 
group was almost strong linear. Kendall's test showed that positive 
significant correlation was found between rank order of adult male and 
number of encounters. A positive significant correlation was also 
recorded between number of encounters and chances of winning it. 
Relationship between adult male and female 
Mating season in rhesus monkey was observed between the last week of 
September and February. During this period change in sex skin was 
observed in most of the adult males and females. For the maintenance 
of proximity, grooming by either sex was made, which later on 
established in the form of consortship. During the consortship period, 
frequently mounting by male was observed. He used to place his fore 
limbs on the female's back and grasped her hind legs with his hind 
limbs. After several thrusts male returned to the former resting or 
grooming behavior with the female. At times repeated mounts were 
recorded in a particular period and each mount consisted of several 
thrusts. Most mounts did not terminate in ejaculation. The mounts 
terminated as ejaculation, showed greater vigor and intensity. Mounts 
leading to ejaculation had a peculiar behavior of frequent baring the 
teeth and making khei..,khei.., khe e.soury^. During copulation females 
frequently turned their head towards male. Most mounts lasted for 4-5 
seconds with 5-9 thrust in each attempt. 
Achaltal monkey group 
For the maintenance of proximity, during 1993-94, males were responsible 
for 57.1% initiatives, females for 14.3 % and neither partner for 28.6 %. 
While in the next year males were primarily responsible for maintaining the 
proximity for 78.8 % and females for 22.2 %. During the mating period of 
1993-94, males spent 56% of their time on grooming to females, while 
females spent 44% on grooming to males. In the next year, males spent 
average 60.3 % time on grooming to females, while females spent average 
39.7 % on grooming to males. After soliciting the females, the focal males 
of study group (7 in nos.) made 96 attempts to grasp hip of the estrous 
females but were successfiil only on 56 occasions. Out of 56 successfiil 
grasping only 45 were recorded as real copulation and 37 as reproductive 
success. In the next year, focal males of study group (9 in number) made 
113 attempts to grasp hip of the estrous females and became successful only 
on 60 occasions. Out of 60 hip grasping 49 were recorded as successful 
copulation and 37 as reproductive success. Statistical analysis revealed that 
during both the years higher ranking males were primarily responsible for 
proximity maintenance, positively correlated with mounting rate, 
copulation and reproductive success. 
Chatari-do-raha monkey group 
During mating period of 1993-94, males were found responsible 81.8% and 
females 18.2% for maintaining the proximity, while in the next year males 
were 100% responsible for the same. On average, for grooming males speqt 
65% time, while females spent 35%. During first year of study, 142 
attempts were made by 11 focal males to grasp the hip of the estrous 
females but were successful only in 75. Out of 75 successfiil hip grasping, 
62 were recorded as real copulation and 46 as reproductive success. While 
in the next year, 145 attempts were made by 11 focal males to grasp the hip 
Conservation and management 
India is endowed with one tenth of the world ^ primate species. By and large the 
country has adequate conservation and management policies, but the 
implementation part is unsatisfactory. Though some importance is being given to 
the conservation of endangered species, the area of management of common 
primates like rhesus monkeys is totally neglected. With the expansion of human 
settlements and consequent decline of the habitats, most monkeys of the country 
have been compelled to become ecological refugees. This is also true for the 
rhesus monkey. Population surveys of rhesus monkeys in north central India have 
shown that 85 to 88 % populations of the rhesus monkey live in conmiensal or 
semi-cemmensal habitats. This inordinate increase in urban monkeys in the recent 
years has led to an unheaUhy competition for space and food between the two 
primate species-man and monkeys. Consequently, urban residents are becoming 
increasingly hostile towards monkeys. Attracted by food, water or cover the 
monkey troops invade settlements and often destroy human property such as cars, 
gardens and even furnishings inside the houses. Due to their increased nuisance 
activities, the irate human has resorted to stoning, beating, poisoning and some 
times even shooting the monkeys. In retaliation monkey groups have become 
over-aggressive. An increasing number of monkey bites have been reported from 
the cities in the last few years. 
Management of commensal monkey: Monkeys are an integral part of our 
cultural, historical and environmental heritage thus protecting and managing them 
in a scientific, simple and humane way is the ethical duty of the government, the 
animal welfare organizations and the people. Of those tried so far, translocation 
holds the greatest promise for India's commensal rhesus problem. Vrindaban, 
which is one of the most important sacred pilgrimage of Hindu's had 
approximately 1337 rhesus monkeys. The inhabitants were badly affected by 
nuisance activities of the monkeys. The monkeys of this area have developed a 
10 
very peculiar behavior of spectacles snatching, not reported so far from anywhere 
else. The opinion survey suggested that 95.5 % of people were harassed by 
nuisance activities of rhesus monkeys, 69 % had developed hostile attitude and 
wanted to shift them. Considering the seriousness of the problem, it was decided 
to translocate some of the monkey population. During January, 1997, 600 
monkeys were trapped and translocated to the semi-natural forest of Mathura 
(Uttar Pradesh) district where they rehabilitated successfully. The successful 
translocations of monkeys from the Vrindaban and other areas clearly indicate 
that this method being eco-friendly, low costing, easy handling and less time 
consuming, is quite appropriate for managing the commensal monkeys. 
Therefore, this method can be strongly recommended to solve the problems of 
other monkey affected areas like Delhi, Shimla, Ranikhet, Bharatpur, etc. 
However, as opined by Prof Yahya restoration and conservation of natural 
habitats remain the key factor to safeguard the monkeys vis-avis entire 
biodiversity of the country. 
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CHAPTER 1 
INTRODUCTION 
1.1. General Introduction 
Macaques are considered to have originated in northern Africa about 6 million 
years ago. Later they diverged mainly to sovrthem and eastern Asia. At present 19 
species are known to exist in various habitats. Generally macaques are 
omnivorous in habit with a preference of wild fruits in their diet. They are foimd 
in troops, which are often large, cohesive and consist of female kin and several 
immigrant males. Kinship and hierarchy are main behavior regulators within the 
troops. Females are polyoestrous and have average sexual cycle length of 30 days. 
Many macaques are seasonal reproductive. Although females are primarily 
responsible for the infant care, cases of male affinities with infants have also been 
reported (Lindburg 1971, 1991). 
The earliest macaque fossil is from "Wadi Natum" in northern Egypt in the late 
Miocene period. The fossil evidence of this oldest macaque taxon Macaco libyca 
is represented by a collection of dental parts and partial jaws (Delson 1980). 
Fossil specimen of primitive macaques were also obtained from different regions 
of Europe such as France, Hungary, Italy, Spain, Germany, Sardinia, the 
Netherlands, Yugoslavia, London, East Anglia and former Czechoslovakia dated 
from five to one milhon years ago. These fossil evidences very well confirmed the 
divergence of macaques to Eiux)pe, where they flourished during the warmer 
phases of Pliocene and Pleistocene periods (Fa 1989). 
Another group of macaques moved eastward to Asia by later Pliocene as 
evidenced by the fossil remnant of macaque (Macaca palaeindica) from Siwalik 
hills in India (Delson 1980). The maxillary and dental fossils of a macaque 
obtained from Chinese deposits is referred to Macaca anderssoni and are 
comparable in size to larger than modem macaques such as M. thibetana and M. 
arctoides (Fa 1989). 
As frir as the fossil evidences are considered, it may be concluded that macaques 
probably did not reach eastern Asia until early Pleistone and may not have begim 
to colonize the Pacific Islands until middle Pleistocene (Delson 1980). The 
circimi-mediterranean area, which is regarded as the center of evolutionary 
ancestry of the macaques, is presented with a single macaque species at any one 
time, clearly referable to the present M. sylvanus. On the other hand, in Asia 
colonization of macaques took the form of diversification into mmierous species 
(Eudey 1980). 
Among the Old World primates, the genus Macaca is unique in having both Asian 
and African species. Controversy has arisen with the formation of different 
species group between the various species of macaques based on the 
morphological, paleontological and genetical evidences (Delson 1980, Cronin et 
al 1980). According to Fooden (1980) living species of the genus is divided into 
four well-defined groups (i) silenus-sylvanus group (ii) sinica group (iii) 
fascicularis group and (iv) arctoides group, based on the characteristic of the 
glans penis. Of these, the silenus-syhanus group comprising of M. silenus, M, 
nemestrina, M. sylvanus and seven Sulawesi macaques including M. tonkeana, M. 
maura, M. ochreata, M. brunnescens, M. hecki. M. nigrescens and M. nigra is 
characterized by the presence of bluntly bilobed and broad glans. The sinica 
group is characterized by the apically acute and broad glans. It comprises four 
species namely M. sinica, M. radiata, M. assamensis, and M. thibetana. All the 
members of the fascicularis group have blimtly bilobed and narrow glans. They 
include M. fascicularis, M. cyclopis, M. mulatta and M. fuscata. The acroides 
group is distinct from all the groups in having an apically acute and elongate 
glans, represented by a single species M. arctoides. 
Delson (1980) contradicted the above classification with the fossil evidences and 
argued that M. sylvanus had distinctive characters apart from the other members 
of the silenus-syhanus group. He also suggested inclusion of M arctoides in the 
sinica group on the basis of having many ecological and evolutionary 
relationships. Cronin et al. (1980) had also considered M sylvanus as a separate 
group and suggested the inclusion of M. mulatta of fascicularis group to the 
sinica group, based on the similarities in the genetical characteristics. 
The number of macaque taxa among the Sulawesi macaques is still a matter of 
controversy. Fooden (1982) proposed seven species of macaques in Sulawesi 
Island. Groves (1980) maintained that there were only four macaque species in 
the area. However, recent studies have shown that the seven different species have 
different characteristics in genetics and morphology (Takenaka et al 1987, 
Hamada et al. 1988, Suryobroto 1992, Fugita and Watanabe 1995, 1997). 
Watanabe et al. (1991) supported the Fooden's classification of seven species. 
More recently, Fugita and Watanabe (1997) have conducted visual discrimination 
experiment between the different groups of Sulawesi macaque and considered 
seven distinct species in terms of their behavioral differentiation. 
Macaques are ranging as fer as 42° N in Japan and into the Southern Hemisphere 
to about 9° S in Indonesia (Lindburg 1991). An entirely separate population of 
Barbary macaque (M sylvanus) survive in African continent, especially in 
Morocco, Algeria and Gibraltar (Fooden 1982). The longitudinal range extends in 
Asia from Japan in the east to Afghanistan in the West (Fooden 1980). The 
macaques are distributed to a variety of habitats such as broad leaves evergreen, 
coniferous, deciduous forests, riverine, mangrove, secondary forest and even 
highly disturbed nonforest areas. 
The rhesus monkey, which is perhaps among the hardiest and most adaptable 
primates, has the broadest distribution in the world both in geographical and 
ecological terms (Southwick and Siddiqi 1988). Geographically, it ranges east-
west from Afghanistan to eastern China, south to central India, Thailand and 
Vietnam (Fooden 1980, Tan 1985, Fig. 1.1). Ecologically rhesus monkeys occur 
in a wide range of habitats from pine and oak forest in the Himalayas to the 

hottest desert of Rajasthan, tropical forest of south Asia and the snow clad slopes 
of northern Hennan province in China (Zhang et al. 1981). 
India has traditionally been considered the heartland of rhesus monkeys. It is 
distributed throughout the northern India upto some extent of central India, in a 
wide variety of habitat including tropical moist deciduous forest to subtropical 
pine belt of sub-Himalayas (Neville 1968), semidesert of Rajasthan (Prakash 
1959, Prakash and Krishna 1960), Mangrove swamps of Sunder ban. West Bengal 
(Mandal 1964, Mukherjee and Gupta 1965), village, town and several Railway 
station/ Roadways of north India (Shukla et al. 1984, Southwick and Siddiqi 
1988, Fig. 1.2). 
1.2. Justification and objectives of tlie study 
Similarities between man and non-human primates liave made monkeys and apes 
the focus of research in a variety of scientific disciplines. Anthropologists for 
example study primates to seek analogies for the social organization of early 
human m the behavior of non-human primates which may provide some clues to 
their social behavior. 
The biomedical scientists depend on primates because of their physical similarity 
to human. They also offer psychologists a unique opportimity to investigate their 
intelligence, learning, memory, and other complex cognitive processes. For a 
biologist the study of primates reveal the evolution of the social organi2ation and 
Fig. 1.2: Approximate distribution of riiesus monkey, Macaca tnulatta in India 
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behavior. These factors may help in clariiying how kinship, reciprocity, sexual 
selection and life history etc. affect the evolution of behavior. 
Despite centuries of fascination with monkeys and apes, little was known about 
the behavior of non-human primates in their natural habitats until recently. During 
the past few decades the study of behavior of non-human primates has rapidly 
developed into one of the most important areas of research at the interface 
between biological and social sciences. 
Before the Second World War, Carpenter (1962) conducted several field studies 
on primates, but it became firmly established only during 1950s, when Japan 
Monkey Center was established at Kyoto University. Subsequently, other research 
sites were established in Africa, Central America and Asia to study the free 
ranging primates. By the early 1960s data on several primate species had become 
available for the first time (e.g. Southwick et al. 1961). The establishment of 
Center for Advanced Study in the Behavioral Sciences (CASB) organized by 
Washburn and Hamburg during 1965, was a milestone in the field of primate 
studies. Publication of Primate Behavior: Field Studies of Monkeys and Apes, 
edited by De Vore (1965) was the first major collection of papers on primate field 
research. 
During 1980s descriptive account of primate behavior were produced by De Waal 
and Van Hoof (1981), Fossey (1983), Godall (1983, 1986), Lindburg (1983), 
Laws and Laws (1984), Wolfe and Mathur (1987), Happel et al. (1987). These 
Primatologists raised some important and neglected questions on the 
communication and intelligence of primates. They provided several working 
hypotheses for fiirther observation (Byrne and Whiten 1988a,b). 
Primates have extra ordinary sophisticated knowledge of certain aspects of their 
environment and their conqjanions. In natural habitats they can recognize their 
kin, assess the suitability of mates and aggressiveness of opponent, remember past 
social system and solve complex problems that allow them to locate and harvest 
their food efficiently (Holmes and Sherman 1983). 
To make our own position clear at the outset, we accept the broad evolutionary 
view which argues that just as one can learn about the origin of the human hand 
and brain by studying the anatomy of non-human primates, so research on non-
himian primate behavior can shed light on the origins of human language, 
cognition and self awareness. 
Perhaps one of the most important things about animal evolution is the study of 
primate intelligence from a practical and functional perspective. What are the 
problems monkeys face in their daily lives and what do they need to know, how 
one method of obtaining and storing knowledge give certain individuals a 
reproductive advantage over others? Such analysis can suggest not only how 
human intelligence evolved but also why. 
10 
Some accounts of various aspects of behavior, population and distribution on 
primates of India have been given by Prater (1965), Rahman and Parthasarathy 
(1967), Karr (1973), Rahman (1973), Bhat and Sreenivasan (1978), Makwana and 
Advani (1981), Seth and Seth (1983), Tiwari (1983), Singh et al. (1984), M 
(1985), Alfred (1992), Choudhury (1992), Bhat (1993), Joseph (1998) and 
Srivastava (1998) on various species of primates; Malik and colleagues (1983, 
1984, 1988, 1991, 1992), Mohnot and coUeagues (1971a,b, 1977, 1980, 1981, 
1984, 1992), Mukherjee and colleagues (1965, 1986, 1992), Southwick and his 
coUeagues (1961, 1963, 1965, 1966, 1977, 1983, 1984, 1988, 1994a,b), Sugiyama 
(1971, 1976a,b) have conducted some long term studies. However, few systematic 
studies have been conducted on the behavioral aspects of rhesus monkey. 
The rhesus macaque, the most common monkey, has since ancient times played 
an important role in the ecology, culture, and tradition of India. The close 
interaction of these macaques with people of India forms perhaps the most intense 
relationship between human and non-human primates in the country. 
Since it can be easily maintained under laboratory conditions, the rhesus macaque 
is also of great bio-medical importance because its disease spectrum is very 
similar to that of human beings. Thus, a detailed study of this species, both in wild 
and captivity, is of extraordinary interest. Many emotional processes such as 
parental bond, relationship with members of family and group are similar in 
monkeys, apes and human. When we are concerned with questions about mental 
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health and normal development in human being, we can turn to monkeys and apes 
for information or controlled experimentation, whereas data from rats and guinea 
pigs may have little relevance to the understanding of the human. As it is diflFicult 
to conduct experiments of behavioral studies on human being directly, it is 
essential to study primate behavior in different conditions of stress situations and 
then extrapolate that situation to human beings. 
One of the most interesting aspects of behavior of the non-himian primates is their 
commitment to life in social groups they have adopted. It could be useful to 
vinderstand different social problems and stress by which monkey is passing 
through on account of large scale of habitat destruction. Considering the 
importance of their survival and role in maintaining richness of India's 
biodiversity, the present study was undertaken with the following objectives: 
Objectives of the study 
I. Population Studies 
a. Population distribution of rhesus monkey in the study area 
b. Sex and age composition of rhesus monkey 
c. Natality and mortality of the monkey population 
II. Study of Home range 
a. Day range length 
b. Total home range 
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c. Functional home range 
d. Extended home range 
in. Social behavior 
a. Relationship among adult males 
b. Relationship between adult male and adult female 
c. Relationship between mother and infants 
IV. Conservation and management of rhesus monkey 
CHAPTER 2 
STUDY AREA 
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2.1. Location 
Aligarh district is located in the western part of Uttar Pradesh and lies in the 
central part of the Ganga-Yamuna doab. It extends from 27° 29' to 28° 11' north 
latitudes and 77° 29' to 78° 38' east longitudes. According to 1991 census the 
human population of the district was 32,95,982, the total area being spread over in 
5019 sq. kms, where its rural population is 82,8498 (Bhatt 1998). About 67 % of 
the total population is engaged in agriculture and confined mostly to the rural 
area. The district has been divided into six tehsils, namely Koal, Sikandra Rao, 
Hathras, AtrauU, Khair and Iglas. These tehsils are fiirther divided into seventeen 
blocks comprising of over 1,769 villages (Fig. 2.1). 
2.2. Soil 
The soil of Aligarh district is alluvial that can be divided into two broad 
geological subdivisions i.e. the old and new alluvium The new alluvium, locally 
called "Khadar" is confined to the flood plains of the rivers and their tributaries 
while the old one, known as "Bhangar" is found in plains above the flood level of 
the main rivers and their tributaries. Soils in Aligarh district differ considerably in 
their texture and consistency, ranging from sands through loams and silts to heavy 
clay that are ill drained and sometimes charged with injurious salt known as "reh" 
(Nevill 1909). 
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Fig. 2.1: Administrative divisions of Aligarh district 
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2.3. Water resources 
Aligarh district is well served by numerous river and drainage lines. The Ganga 
and Yamuna are two perennial rivers. Ganga forms the northeastern and Yamuna 
forms northwestern boundary of the western Uttar Pradesh. Other river of some 
consequences is 'Kali', It is a perennial river often rising floods and causing 
damage along its course. "Nim' and 'Chhohya river' (rivulets) join together and 
flow southwards as "Nim river* and join 'Kali river'. Nim is mainly a seasonal 
river. 'Arind' is another drainage chaimel, which becomes large enough before 
joining 'Yamuna' in Fatehpur district. 'Sengar' is yet another tributary of'Yamuna'. 
'Karwan' and Tatwaha' are two other rivulets crossing the district in southerly 
direction. 
Main lakes of Aligarh district are Gursikaran, Ikri, Adhawan, Ludha, Suhauli, 
Gopi, Hasayan, Bakayan, Sheikha, Bhisi, Mauchireil and Ogarand Morehna 
(Ateeque 1991). Although these were not part of the present study area, rivers, 
lakes and canals play a significant role in the distribution pattern of rhesus 
monkeys in AligarL The plantations on canal side are good habitat of monkey 
and several groups were located during the reconnaissance. 
2.4. Climate 
The climate of the district is tropical monsoon type. It is characterized by a hot 
summer, pleasant winter and general dryness except the monsoon season. The 
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early March is followed by the hot season, lasting till middle of June. The south-
west monsoon season generally persists from the middle of June till about third 
week of September. Day and night temperature decreases rapidly from about the 
middle of November. Mean maximum ten^erature 29.24* C was recorded in 
November 1993 and 28.32° C in November 1994. Mean minimum temperature 
was 7.9° C in December 1993 and 9.4° C in December 1994. 
Cold waves in the wake of western disturbances cause the further lowering of 
temperature. After February temperature increases and May is the hottest month 
with mean daily maximum ten^rature of 41.3° C and minimum of 26.5° C. 
Nights are warmer in June than May. With the onset of monsoon by third week of 
July, day temperature decreases appreciably. The total rainfall was 21.3 mm 
during 1993 and 71.2 mm during 1994. 
2.5. Flora 
No natural forest is available in the district. Most of the trees are planted. 
Dalbergia sisso (sheesham), Syzygium cuminii (jamun), Albizzia lebbeck (siris), 
Prosopis specigera (prosopis spp). Acacia leucophalea, Acacia nilotica (babul), 
Azadirachta indica (neem) frequently occur. Some common shrubs and grasses 
are also present in the study area, details of which has been given by Yasmin and 
Yahya(1996). 
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2.6. Fauna 
On account of lack of any natural forest the feuna of Aligarh district is not well 
represented by mammals. However, the birds' population and varieties are rich, 
especially during winter. Among mammals jackal, mongoose, blue bull, rhesus 
monkey, civet occurs in some number. The sighting of 2 leopard in 1999 and a 
pangolin in 1995 were most surprising recent phenomenon in the study area 
(Yahya, in press). A biogeographic detail of the study area has been discussed by 
Javed (1990), Yahya (1998), Yahya et al. 1990 and Yasmin and Yahya (1996). 
2.7. Intensive study area 
2.7.1. Achaltal 
Achaltal is a pond, located in Aligarh City on Aligarh-Kanpur road. It acquires 
about 4 acre area. More than 15 temples and numerous shrines are built around 
the edge of this pond. This area is surrounded with crowded residential and 
commercial buildmgs. Adjacent to the north of temple area there is a crowded 
market, to the east a school and middle class residential houses are present. On the 
south another school with a small garden, sadhu's residence, gymnasium and 
shrines are present. Beyond that, middle class residential houses and commercial 
buildings are stretched along the street that led to Agra main road. On the west, a 
Girl's Inter College is located (Fig. 2.2). Within the locality, trees of Peepal (Ficus 
religiosa), Neem (Azadiracta indica). Banyan (Ficus bengalensis), Imlee 
{Tamarindus indica) are planted, providing partial shelter and upto some extent 
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Fig. 2.2: Study area and night lodging position of Achaltal rhesus monkey group 
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natural foods to the monkeys. As the entire area is situated amidst the township, it 
is rather disturbed. 
2.7.2. Chatari-do-raha 
Chatari-do-raha is situated in Bulandshahar district, just near to the border of 
Aligarh district. It is 24 kms from Aligarh City on Aligarh-Anupshahar road and 
comprises of a grove of trees along the roadside. The area is flat land in upper 
gangetic plains and is intensively cultivated with crops of wheat, millet, pulses, 
maize and sugarcane, with scattered orchards of mango. Trees on the roadside are 
Melia azadirach, Dalbergia sisso, Ficus religiosa, F. bengalensis, Tamarindus 
indica, Syzygium cuminii, and Acacia nilotica. Biogeography of this area is very 
similar to the Aligarh district, so it is not discussed separately. 
Parallel to the road, on the eastern side there is a small irrigation canal. The road 
bisects agricultural land on both sides. Two villages are present in the vicinity of 
study area. Pedestrians as well as other passengers passing from this area often 
feed the monkeys. 
CHAPTER 3 
POPULATION DISTRIBUTION 
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3.1. Introduction 
Population distribution and demographic characteristics of any species has got 
greatest importance in wildlife management and conservation. Successive 
monitoring is essential to bring out the data for the population analysis, which is a 
technique for qualitative description of a population. These may be explained in 
terms of the number of animals of different age and sex. The fluctuation of 
population size and structure is brought about by birth, death, migration and 
aging. Estimates of such numerical attributes of a population are better referred as 
vital statistics. Thus these numerical attributes in turn describe the dynamics of a 
population or its demography. 
3.2. Methods 
Study on population distribution of rhesus monkey was started during March 
1993 and continued until February 1995, covering two breeding seasons. Before 
starting the study, a preliminary survey of Aligarh district and its adjoining area 
was carried out to find out the presence of monkey groups in different localities. 
Connecting roads leading to different townships and villages from Aligarh were 
considered as transects for this purpose. These roads were traversed by a 
motorbike at slow speed with frequent inquiries at various stoppages across the 
route. Groups of located rhesus monkey were marked on the map (Fig.3.1). 
21 
en a 
9 
o 
••a 
O fO 
o 
CO 
CO 
CO 
I 
O 
a o 
•1-1 CO 
a 
^ u ^K, 
o 
B 
Z 
»3 
I 
U 
< 
•- 3 ® ^ 
6 6 : g l S l l £ § 
O •— «S f<^  Tt 
w 
^ 
* Co 
-/'s 
7} a \ 
^.y-s. 
i *? 
•5 ^--^ 
O 
CJ-
•n_ 
o . 
ir>-
O -
t/> 
UJ 
cr 
• -
UJ 
2 O 
- J 
•o-J 
rftGHS 
•'^.J 
22 
Subsequently, these sites were repeatedly visited before birth and after birth 
seasoa 
Visual count of each group was made from a close distance during dawn and 
dusk. Counts were conducted when animals crossed open space, road or while 
crossing over any wall. A binocular (10x30) was also used whenever required. To 
facilitate the population estimation, at times monkeys were also counted when 
devotees offered them food. Sometimes animals were also fed for this purpose. 
Individual characters such as permanent injury mark, cut ear lobe or missing 
digits were recorded to avoid the possibilities of recoimting. Individuals were 
classified into following broad categories (Malik 1986, Seth and Seth 1986): 
Adult male: More than 6 years old with red scrotum. 
Adult female: More than 3 years old with red color rump. 
Juvenile: 1 -3 years old, maintaining proximity with mother but independent. 
Infent: Below 1 year including new bom, dependent on mother. 
Periodic demographic data were collected from the continuously monitored 
groups to formulate the different population parameters on population dynamics. 
Number of birth, number of death or missing and successive recruitment in each 
year were monitored to investigate the demographic fluctuation in the population. 
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Natality 
Birth rate was estimated as the proportion of females giving birth in a year out of 
the total number of adult females under observation (Altman and Altman 1970, 
Dunbar and Dunbar 1975, Jolly 1985). 
It 
Birth rate (b) = X 100 
Ft 
Where, 
It = total number of infants bom in one year 
Ft= total number of females observed during 
breeding season. 
Annual Population growth (%) 
Siddiqi and Southwick (1977) method was used to calculate the annual population 
increase with the following formula: 
Annual Population growth = 
Population counted in the present year - Population counted in the last year 
XlOO 
Population coimted in the last year 
Mortality 
As adopted in some previous studies (Siddiqi and Southwick 1977, Seth and Seth 
1986), disappearances of any individual in the consecutive census were 
considered as deaths. Since, only a few individuals were identified, mortality was 
estimated from relative differences between the age-sex classes in successive 
census of each monitored group. For the present study, mortaUty was calculated 
by comparing the total population of rhesus monkey recorded during June 1993 
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(after recruitment of individuals) with March 1994 (before next breeding season). 
For the next year the population of June 1994 was compared with the population 
of February 1995. 
No. of individuals recorded No. of individuals recorded 
after recruitment during June 
Mortality = X100 
No. of individuals recorded after recruitment 
3.3. Results 
3.3.1. Population status and group composition 
The results of population distribution and estimation of rhesus monkey has been 
shown in Tables 3.1-3.5. The rhesus monkey in Aligarh district and its adjoining 
areas has wide distribution in almost all types of habitats and has shown 
encouraging results of survival and growth rate. Presence of monkey in the study 
area could be seen in highly disturbed and busy market of AUgarh and Khair, on 
roadside tree plantation of Chatari-do-raha and Jalalpur (Hot Mix Plant), on Canal 
bank side and in rural agriculture and mango orchard of Chaunpur (Table 3.6). 
Besides these, some of the scattered population of monkey groups were also 
observed in University area. Municipality building and at AUgarh Railway station. 
During the present study, 20 groups of rhesus monkey of different size were 
monitored each year. In the begiiming (March 1993), the total population of 
rhesus monkeys was 963, which increased to 1337 in 1995. The annual census 
conducted during 1993-95, gave an idea of aimual growth in the total population. 
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Table 3.1: Population of rhesus monkey in Aligarh district in Marcli 1993 
(before birth season) 
Name of groups 
Achaltal 
Chatari-do-raha 
Chaunpur 
Govt, press 
Hot mix plant 
Jawan 
Khair 
Municipality bid. 
Nanau 
Prag oil mill 
Railway station 
Sasni 
Sumera 
Gabhana 
Total 
Mean % of total 
Number of Adult 
group male 
3 
2 
1 
1 
2 
1 
2 
1 
2 
1 
1 
1 
1 
1 
20 
24 
23 
09 
08 
11 
05 
18 
03 
23 
03 
01 
10 
04 
11 
151 
15.9 
Adult 
female 
54 
52 
25 
10 
26 
09 
40 
07 
51 
04 
02 
19 
06 
18 
323 
33.5 
Subadult 
-Juvenile 
37 
37 
15 
08 
18 
05 
25 
05 
35 
02 
02 
15 
04 
12 
220 
22.8 
Infant 
42 
42 
19 
11 
22 
6 
34 
7 
41 
3 
1 
17 
6 
16 
267 
27.7 
Total 
157 
154 
068 
037 
077 
025 
117 
022 
150 
012 
006 
061 
020 
057 
963 
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Table 3.2: Population of rhesus monkey in Aligarh district in June 1993 
(after birth season). 
Name of groups 
Achaltal 
Chatari-do-raha 
Chaunpur 
Govt, press 
Hot mix plant 
Jawan 
Khair 
Municipality bid. 
Nanau 
Prag oil mill 
Railway station 
Sasni 
Sumera 
Gabhana 
Total 
Mean % of total 
Number 
of group 
3 
2 
1 
1 
2 
1 
2 
1 
2 
1 
1 
1 
1 
1 
20 
Adult 
male 
27 
25 
13 
08 
12 
07 
18 
06 
23 
05 
03 
15 
06 
11 
179 
15.0 
Adult 
female 
60 
58 
30 
16 
26 
13 
49 
12 
56 
08 
06 
33 
10 
28 
405 
34.0 
Subadult 
-Juvenile 
47 
47 
23 
09 
20 
06 
32 
05 
45 
04 
00 
13 
05 
16 
272 
22.8 
Newborn 
55 
52 
27 
12 
23 
07 
46 
07 
50 
03 
00 
26 
05 
22 
335 
28.1 
Total 
189 
182 
093 
045 
81 
033 
145 
030 
174 
020 
009 
087 
026 
077 
1191 
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Table 3.3: Population of rhesus monkey in Aligarh district in Marcli 1994 
(before birth season) 
Nameofgroaps 
Achaltal 
Chatari-do-raha 
Chaunpur 
Govt, press 
Hot mix plant 
Jawan 
Khair 
Municipality bid. 
Nanau 
Prag oil mill 
Railway station 
Sasni 
Sumera 
Gabhana 
Total 
Mean % of total 
Number 
of group 
3 
2 
1 
1 
2 
1 
2 
1 
2 
1 
1 
1 
1 
1 
20 
Adult 
male 
27 
26 
12 
08 
11 
06 
18 
05 
23 
04 
03 
15 
05 
13 
176 
15.2 
Adult 
female 
60 
58 
35 
20 
25 
13 
49 
12 
56 
09 
06 
33 
10 
33 
419 
36.2 
Subadult 
-Juvenile 
45 
44 
20 
07 
20 
07 
33 
07 
45 
04 
00 
16 
05 
11 
264 
22.8 
Infant 
54 
50 
25 
07 
22 
04 
44 
06 
48 
02 
00 
23 
03 
12 
300 
25.9 
Total 
186 
178 
92 
042 
78 
030 
144 
030 
172 
019 
009 
087 
023 
069 
1159 
Table 3.4: Population of rhesus monkey in Aligarh district in June 1994 
(after birtli season) 
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Name of groups 
Achaltal 
Chatari-do-raha 
Chaunpur 
Govt press 
Hot mix plant 
Jawan 
Khair 
Municipality bid. 
Nanau 
Prag oil mill 
Railway station 
Sasni 
Sumera 
Gabhana 
Total 
Mean % of total 
Number 
of group 
3 
2 
1 
1 
2 
1 
2 
1 
2 
1 
1 
1 
1 
1 
20 
Adult 
male 
34 
32 
18 
10 
11 
08 
20 
07 
27 
06 
04 
16 
07 
13 
213 
16.3 
Adult 
female 
69 
65 
43 
16 
27 
14 
54 
14 
61 
09 
06 
36 
11 
29 
454 
36.3 
Subadult 
-Juvenile 
56 
55 
24 
18 
21 
07 
44 
06 
51 
04 
00 
20 
05 
15 
326 
18.8 
Newborn 
63 
61 
27 
10 
24 
06 
50 
08 
57 
03 
00 
28 
05 
23 
365 
28.8 
Total 
222 
213 
112 
054 
083 
035 
168 
035 
196 
022 
010 
100 
028 
080 
1358 
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Table 3.5: Population of rhesus monkey in Aligarh district in February 1995 
(before birth season) 
Name of groups 
Achaltal 
Chatari-do-raha 
Chaunpur 
Govt, press 
Hot mix plant 
Jawan 
Khair 
Municipality bid. 
Nanau 
Prag oil mill 
Railwat station 
Sasni 
Sumera 
Gabhana 
Total 
Mean % of total pop 
Number 
of group 
3 
2 
1 
1 
2 
1 
2 
1 
2 
1 
1 
1 
1 
1 
20 
Adult 
male 
35 
32 
17 
10 
13 
08 
20 
08 
26 
06 
04 
17 
07 
13 
216 
16.2 
Adult 
female 
68 
66 
44 
16 
28 
14 
53 
12 
60 
09 
06 
37 
11 
31 
455 
34.0 
Subadult 
-Juvenile 
52 
50 
25 
18 
22 
07 
44 
06 
50 
04 
00 
20 
05 
14 
317 
23.7 
Infant 
58 
57 
24 
10 
25 
06 
49 
09 
55 
03 
00 
26 
05 
22 
349 
26.1 
Total 
213 
205 
110 
054 
088 
035 
166 
035 
191 
022 
010 
100 
028 
080 
1337 
30 
Table 3.6: Habitat-wise distribution of rhesus monkey in Aligarli district 
and its adjoining area. 
Roadside 
Chatari-
do-raha 
Hot mix 
plant 
Gabhana 
Near 
human pop 
Achaltal 
Khair 
Jawan 
Govt press 
Municipal 
bid. 
Prag oil 
mill 
Railway 
station 
Sasni 
Gabhana 
Temple 
pop 
Achaltal 
Hot mix 
plant 
Canal side 
Nanau 
Sumera 
Nanau 
Near 
cropland 
Chaunpur 
Chatatri-
do-raha 
Hot mix 
plant 
Table 3.7: Mean age-sex composition (before-birth seasons) 
Month & year 
March 1993 
March 1994 
February 1995 
Mean 
Adult male 
153 
176 
216 
180.2 
Adult female 
323 
419 
455 
399 
Sex ratio 
2.1 
2.4 
2.1 
2.2 
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During 1993-94, 20.4% annual growth was recorded, which declined to 15.4% in 
the next year. Further, a population growth of 18.5% in 1993-94 and 14.5% in 
1994-95 was observed in the monkey group of Achaltal, while in Chatari-do-raha 
monkey group, it was 15.6% and 15.2% respectively. Classification of monkey 
individuals in different age-sex categories gave an idea of population composition 
of different groups. During March 1993, monkey population constituted 15.9% 
adult male, 35.5 %, adult females, 22,8% subadults-juveniles and 27.7% infants 
respectively. A marginal difference in population composition was recorded 
during March 1994 (15.2% adult males, 36.2% adult females, 22.8% subadults-
juveniles and 26% infants) and in February 1995 (16.2% adult males, 34% adult 
females, 23.7% subadults-juveniles and 26% infants) (Tables 3.1-3.5 and 3.11). 
It was also observed that the population composition changed due to births, deaths 
and age variation of the rhesus monkey during 1993-1995 census. During June 
1993, population of rhesus monkey constituted 15% adult males, 34% adult 
females, 22.8% subadults-juveniles and 28.1% newborns. Almost similar results 
were recorded during June 1994, when percentage of adult males, adult females, 
subadults-juveniles and newborns were 16.3%, 36.3%, 18.8% and 28.8% 
respectively). Moreover, the population census revealed that the sex ratio for 
Aligarh monkey population during March 1993 was 2.1 females per male, which 
increased to 2.4 in March 1994 and 2.1 females per male in February 1995. Mean 
sex ratio for entire study period was calculated 2.2 females per male (Table 3.7). 
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3.3.2. Natality and Mortality 
One of the most important characteristics of established monkey groups of 
Aligarh and its adjoining areas was their high natality and low mortality. Tables 
3.8 and 3.9 show the birth characteristics of different groups located in the area. A 
total of 700 offsprings were bom, giving a gross birthrate of 0.81 infant/ female/ 
year. Variation in the birth rate was noticed in different years within the same 
group. The birth rate (%) computed for the Achaltal varied from 91.7% in 1993-
94 to 91.3% in 1994-95 and for Chatari-do-raha it varied from 89.7% to 93.8%. 
By comparing the difference between population of June 1993 with March 1994, 
a total loss of 2.7% was foimd, while next year it declined to 1.5%. During 1993-
94 season, maximum mortality of 10.3% was found in Gabhana monkey group 
and in the next year maximum mortality of 4% was seen in Achaltal monkey 
group. On considering the Achaltal monkey group, 1.6 % mortality was recorded 
during 1993 which increased to 4 % in the next year, in Chatari-do-raha it was 4% 
in 1993 and 8% in the next year Table 3.10). 
3.4. Discussion 
Aligarh district may be considered as one of the ancient sites of rhesus monkey 
population in Northern India. Over the past 40 years, population of rhesus 
monkey in Aligarh district has shown remarkable fluctuation in population and 
distribution. In 1959 there were 337 rhesus monkeys spread over in 17 groups. 
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Table 3.8: Birth rate recorded in different rliesus monkey groups 
during 1993-95 
SN 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
Name of Groups 
Achaltal 
Chatari-do-raha 
Chaunpur 
Govt press 
Hot Mix Plant 
Jawan 
Khair-
Municipality bid. 
Nanau 
Prag oil mill 
Railway Station 
Sasni 
Sumera 
Gabhana 
Average 
Birth rate Mean 
1993-94 
91.7 
89.7 
90.0 
75.0 
88.5 
53.8 
93.9 
58.3 
89.3 
37.5 
0.0 
78.8 
50.0 
78.6 
82.7 
1994-95 
91.3 
93.8 
62.8 
62.5 
88.9 
42.9 
92.6 
57.1 
93.4 
33.3 
0.0 
77.8 
45.5 
79.3 
80.4 
91.5 
91.8 
76.4 
68.8 
88.7 
48.4 
93.2 
57.7 
91.4 
35.4 
0.0 
78.3 
47.7 
78.9 
81.6 
Table 3.9: Birth rate for each year -all groups combined 
Year 
1993-94 
1994-95 
Average 
No. of adult 
Female 
405 
454 
859 
Number 
of birth 
335 
365 
700 
Birth rate 
82.7 
80.4 
81.5 
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Table 3.10: Mortality (%) in different groups during 1993-94 and 1994-95 
S.N. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
Name of Groups 
Achaltal 
Chatari-do-raha 
Chaunpur 
Govt, press, Aligarh 
Hot mix plant 
Jawan 
Khair 
Municipality bid. 
Nanau 
Prag oil mill 
Railway station 
Sasni 
Sumera 
Gabhana 
Total mortality 
Percentage 
Morta 
1993-94 
3 
4 
1 
3 
3 
3 
1 
0 
2 
1 
0 
0 
3 
8 
32 
2.7% 
ity (%) 
1994-95 
9 
8 
2 
0 
-5 
0 
2 
0 
5 
0 
0 
0 
0 
0 
21 
1.5% 
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Table 3.11: Population growth rate in different rhesus monkey groups 
S.N. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
Name of groups 
Achaltal 
Chatari-do-raha 
Chaunpiir 
Govt, press 
Hot mix plant 
Jawan 
Khair 
Municipality bid. 
Nanau 
Prag oil mill 
Railway station 
Sasni 
Sumera 
Gabhana 
Total 
Mean growth rate 
Monkey population 
March March Feb. 
1993 1994 
157 186 
154 178 
68 92 
37 42 
77 78 
25 30 
117 144 
22 30 
150 172 
12 19 
6 9 
61 87 
20 23 
57 69 
963 1159 
1995 
213 
205 
110 
54 
88 
35 
166 
35 
191 
22 
10 
100 
28 
80 
1337 
Growth 
1993-94 
18.5 
15.6 
35.3 
13.5 
1.3 
20.0 
23.1 
36.4 
14.7 
58.3 
50.0 
42.6 
15.0 
21.1 
20.4% 
rate (%) 
1994-95 
14.5 
15.2 
19.6 
28.6 
12.8 
16.7 
15.3 
16.7 
11.0 
15.8 
11.1 
14.9 
21.7 
15.9 
15.4% 
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which increased to 403 in 21 groups by 1962 (Southwick et al 1965). Their 
population declined irregularly and even reached to an alarming low point of 163 
in 1970 (Southwick and Siddiqi 1983). After that, this population again started to 
increase and reached to 445 in 1990-91 (Southwick and Siddiqi 1994a). The trend 
of population growth marked in this district was quite interesting and possibly 
projects the trend of population growth of rhesus monkey found elsewhere. 
Though of a short term, the present study on population distribution was an 
attempt to provide some more information on this aspect. 
3.4.1. Population growth 
In the present study, an annual growth of 20.4% (1993-94) was recorded in the 
total population of rhesus monkey, which declined to 15.4% in 1994-95. In 
Achaltal, a change of 14.5% was recorded jfrom its previous year record of 18.5%, 
while in Chatari-do-raha a negligible change from 15.6% to 15.2% was observed. 
In some other areas, the population growth rates observed by Malik et al. 1984 (at 
Tughlaqabad), Ojha 1979 (at Mortha-Rajasthan), Drickamer 1974 (at Larguasa) 
and Itani 1975 (at Mt Takasaki), were 21.4%, 20.8%, 13 %, and 10% 
respectively. 
3.4.2. Group Composition 
The annual population census of rhesus monkey revealed that adult males 
constituted 15.9%, 15% and 16.2% of the total population during March 1993, 
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March 1994 and February 1995 respectively giving an average of 15.7%. 
Similarly no difference was found in the adult male percentage of Achaltal and 
Chatari-do-raha monkey group. On comparing with the Tughlaqabad monkey 
population, almost similar result was recorded (Malik et al. 1984), while it was 
quite different from the monkey population of south India (Kurup 1984) and 
Jammu and Kashmir (Tiwari and Mukherjee 1992) where it was 11% and 9.6% 
respectively. In the same area of Aligarh, Southwick, et al. (1965) recorded 25% 
adult males, while during 1991,Imam and Yahya (1995) observed 15.4% adult 
males. 
Adult females constituted 33.5%, 36.2% and 34% of the total population during 
1993, 1994 and 1995, giving an average of 34.5%. On considering the Achaltal 
monkey group, not much difference was found in the female percentage. In the 
same area, Southwick et al. (1965) and Imam and Yahya (1995) observed almost 
similar female percentage. On comparing with the study conducted by Kurup 
(1984) and Mukherjee et al. (1995) in south India and by Malik (1988) in 
Tughlaqabad-New Delhi, it was recorded that females constituted 33.5 %, 51.6 % 
and 34.3 % of their population. 
Subadults-juveniles constituted 22.8%, 22.8% and 23.7% of the total monkey 
population during March 1993, March 1994 and February 1995 respectively. 
Margianl difference was foimd in the monkey population of Achaltal and Chatari-
do-raha, where it was approximately 24% in both the areas during the each year. 
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In the same area, Southwick and Siddiqi (1988) and Imam and Yahya (^995) 
reported 27 % and 29 % subadults-juveniles during the respective years. In pther 
parts of the country Shukla et al. (1984) observed 27 % subadults-juveniles, Mile 
Southwick et al. (1965) Siddiqi and Southwick (1977), Mukherjee et al. (1995) 
reported 29 %, 24.8 % and 34 %. 
The percentage of infants in monkey population of Aligarh district was m 
March 1993, which declined to 25.9% in the next year, while in February 1^ 95 it 
was 26.1%. The infant's percentage recorded during the present study was similar 
to the 1985 infant's percentage observed in the same area by Southwick and 
Siddiqi (1988). A comparative study of other researchers revealed that Kurup 
(1984) recorded 22.5 % infants, Koford (1965) 20 %, MaUk (1988) 26.12 %, 
Shukla et al. (1984) 18.3 %, Siddiqi and Southwick (1977) 27.5 % and Soutjiwick 
et al. (1965) 25.5 %. It appears that percentage of infants in the present study 
were not much different from other groups. 
i 
The age structure of Aligarh rhesus population revealed that percentajge of 
immature was 50.6% in 1993, while it declined to 48.7% in 1994 and 45.i % in 
1995. It is obvious that only during 1993-94, age structure of rhesus popijilation 
was favorable to support further growth. It seems that due to less percentage of 
immature, population growth during 1994-95 declined upto 15.4% in comparison 
to previous year of 20.4%. In the same area 55.8 % immature were observed 
during 1992 (Imam and Yahya 1995). On comparing with some other monkey 
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population, the result of present study showed little variation. Southwick et al. 
(1961) found 54 % immatures in Corbett National Park and Lindburg (1971) 56.1 
% in the forest of Dehradun. 
3.4.3. Sex ratio 
The sex ratio of Aligarh rhesus monkey population was more than 2 females per 
male, whereas similar ratio was recorded in Achaltal and Chatari-do-raha groups. 
In the same area. Imam (1992), Imam and Yahya (1995) and Southwick and 
Siddiqi (1977) recorded similar sex ratio. In other places like Tughlaqabad and 
the forest of Dehradun, Malik (1988) and Lindburg (1971) found similar results in 
their respective areas. Mukherjee et al. (1995) found 4.2 females per male in 
Darjeeling monkey population, whereas Tiwari and Mukherjee (1992) found 6.4 
females per male in Jammu and Kashmir, 4.6 in Himachal Pradesh, 3.4 in 
Haryana, 3 in Punjab, 4 in Delhi, 3.2 in Uttar Pradesh, 6 in Rajasthan, 3.3 in 
Madhya Pradesh, 4.6 in Gujarat, 2.3 in Bihar, 3.3 in Orissa, 3.4 in Maharashtra 
and 2.4 in Andhra Pradesh respectively. 
There could be several reasons for the present sex ratio. Firstly when young males 
reach the stage of subadult, they start fighting for access to females which leads to 
exclusion of some of male members fi-om natal group. During 1991-92 a group of 
such type was seen in Aligarh Railway station (Imam and Yahya 1995). Secondly, 
male infants move away relatively greater distance from their parents than female 
infants. The male infants are also more playful. During such movements and play 
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sessions, male infants are at greater risk than those who spend most of their time 
with parents. These may lead to more chances of male infant mortahty. Another 
possibility may be that male individuals are more susceptible to infections and 
disease as reported in case of human (Naik - Personal communication). 
Therefore, sex ratio shifts in the fevor of females. It is quite possible that such 
reasons have played positive role in shifting the sex ratio in the favor of females, 
however no direct evidences were observed in the present study. 
3.4.4. Natality and Mortality 
The rhesus groups in Aligarh district were remarkably productive in terms of 
infant bom. In the present study 92.7% and 80.4% adult females were observed 
carrying newborn during the breeding season of 1993-94 and 1994-95 
respectively. In the same area. Imam and Yahya (1995) recorded 81.5% natatlity, 
Siddiqi and Southwick (1977) 90.3%, Southwick and Siddiqi (1988) 86 % and 
Southwick and Siddiqi (1994a) 85.5 %. On comparing with other populations, it 
was found that Malik et al (1984) recorded 82.4 % natality in Tughlaqabad, and 
Teas et al (1981) 62 % m Kathmandu (Nepal). 
In the monkey population of Aligarh area a mortality of 2.7% and 1.5% was 
recorded during 1993-94 and 1994-95 respectively. The mortality rate was almost 
similar to the previous observation recorded by Imam and Yahya (1995) in the 
same area. Before the ban on commercial trapping 16-34 % mortality was 
recorded by Southwick and Siddiqi (1988) during 1960s to 1980s in Aligarh 
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district, whereas Southwick et al. (1982) and Malik et al. (1984) observed 19.3 % 
and 4.3 % mortality in Tughlaqabad and Kathmandu, respectively. 
There could be several possible reasons for the high natality and low mortality in 
Aligarh rhesus population. Apart from the ban on commercial trapping, 
conservation awareness are more pronounced now than earlier. The emotional 
attachment with rhesus monkey on religious groimd also continues. It was 
observed that rhesus were simply repelled even if they stole food or other items 
from shops or residential houses. These feelings of protection were also observed 
in Tughlaqabad (Malik et al. 1984). Other possible reasons may be the absence of 
any predator except dogs, who (reportedly) at times killed the young. Food 
resources were also abundant and sufficient to support the population. In addition 
to some natural foods, local people and devotees coming for prayer at temples 
also fed the monkeys almost daily, thereby sustaining the continued growth of 
populations. 
CHAPTER 4 
HOME RANGE 
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4.1. Introduction 
Primates are highly varied in their raiding patterns in respect to its habit, habitat, 
body weight, food supply and environmental fectors. Dimension of primates 
home range is largely determined by the geographical and vegetational feature of 
habitat, resource availability and inter and intra group interactions. According to 
Jolly (1972) home range may be defined as "the area over which an animal 
normally travels in pursuit of its routine activities". Such activities include 
feeding, mating, sleeping, playing, care of young and avoidance of predators 
(Burt 1940, Judge and De Waal 1993, Jewell 1966). Home range must include all 
the environmental parameters necessary for the animals existence (Mitchell 
1977). According to Jolly (1972), home range is smaller in folivores compared to 
larger primates. The New World monkeys and apes have greater biomass and in 
tern have larger home range than Old World primates and prosimians. This 
increased home range may be related to the development of the foraging behavior 
for the increased nutritional requirement and the resotirce distribution. These 
correlations imply that there is adjustment of ranging behavior to food supply 
across different primate species. Very often, the different sector of the home range 
is unequally utilized. The differential utilization ultimately delimits certain well-
defined sub units like core area, depending on the extent of time spent in different 
areas within the home range. The core area is defined as the region in which the 
animals spend most of their time. The core area may be termed as functional 
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home range. Clutton-Brock and Harvey (1977a) correlated the day range length of 
a primate with its biomass and foimd that day range length is positively related 
with troop biomass. Malik (1988) also obtained evidences for the above 
relationship and suggested that the increase in the group size of macaque may be 
positively related with day range length and home range size. In the present study 
focus was given on day range length and differential home range of rhesus 
macaque group of Achaltal and Chatari-do-raha group sustaming on the roadside 
and near human habitation. 
4.2. Methods 
Observation on home range was confined to the group third for Achaltal and 
group second for the Chatari-do-raha study area. A smoothed line around the 
outermost sighting of the group was drawn, then entire area was divided into 
different grids of 20m X 20m size running from north to south and east to west to 
prepare a grid map. For the estimation of functional home range and extended 
home range, this area was broadly divided into different sectors. The study group 
was followed throughout the day and occurrence of individuals was recorded in 
different grids. The study was carried out for 2 years (March 1993-February 
1995) and in each month, 2 full days were spent to collect the data on this aspect. 
Instantaneous scan method (Altman 1974) was followed to collect the data. 
Frequency of occurrence of the monkey group in a particular sector gave the idea 
of their functional home range and extended home range. Presence of group in 
particular grids for a maximum period of time was considered as core or 
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functional home range. Occasional presence of some of the individuals from the 
study group in certain grids was considered as extended home range. In this area, 
group spent very less time and usually returned back after a very quick 
exploration. 
Observation was recorded on the grid map and data was pooled to calculate the 
home range, average was taken for the monthly variation. The distance between 
two successive scans gave the distance travelled between the quadrates. To 
estimate the day range len^h the movement between the adjacent quadrates was 
taken as 20 meters and for diagonal movement of the group, distance was 
estimated as X^ = a^  + b^  . The home range size was computed by siunming all 
quadrates entered by member of group during one year. Each quadrate was having 
a unit area of 20m X 20 m = 400m .^ Monthly variation and seasonal variation in 
mean day range length was analyzed separately for two years. Upper limit of 
quadrates entered by monkey group during different months was considered for 
yearly variation. 
4.3. RESULTS 
4.3.1. Day range length 
4.3.1.1. Achaltal monkey group 
Daily movement of all three groups occurred in and around the Achaltal, 
including surrounding market and residential houses. None of the groups 
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maintained defined territorial boundaries. Each group had a characteristic night 
lodging position (Fig. 2.2). The monkey group selected for the present study, 
normally lodged for the night on the rooftops of a school building located in the 
campus of south garden or on the roof tops of electroplating workshop situated 
near southeast edge of .Achahal. Group movements began about half an hour 
before dawn (approximately at 0700 during winter and 0630 during summer). The 
monkeys began their movement stowly and randomly out of their sleeping site. 
Within 15-20 minutes they generally left the sleeping site. Most of the individuals 
of group crossed the tank and moved towards the Girls' College compound 
located opposite to west edge of the Achahal. After exploring the area, the group 
returned to the west edge of the tank and then reached to the northwest temple. 
After finishing the eatables offered by the regular devotees, they used to move 
towards the north market and then would cross the Aligarh-Kanpur road to enter 
the premises of D.S. college and Hospital located north to Achahal. At times 
some variation occurred in the movement of this group. They often entered the 
south garden and after a short exploration moved towards the southwest temple. 
After finishing the food provided by regular devotees, they returned back to south 
garden area and spent most of the time either inside h^e garden complex or on the 
south edge of the tank waiting for more food fix)m the locals. In the evening the 
group again moved towards southwest ten^le to fetch food fi-om devotees coming 
during evening hour. 
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Occasionally, some members of this group were observed near a temple, located 
opposite to railway crossing, approximately 0.5 km from the tank. Some 
individuals were also seen opposite to the road crossing the railway line. These 
areas may be the extension to the old home range. Normally the group returned to 
the south garden and spent most of the afternoon there. Before one or two hours 
of the sunset, they gradually returned to their lodging position. By sunset (about 
1730 during winter and 1830 in summer) most of the individuals used to reach the 
area of their lodging. The last hour before darkness was characterized by an 
increased amount of aggression between individuals, probably for the settlement 
of night sheltering. 
During daily movement activity, monkey group of Achaltal travelled a mean 
distance of 4.1 km in 1993-94 and 4.6 km during 1994-95. During 1993-94, day 
range varied from 2.2 km to 7.3 km, while in the next year, variation of 2.5 km to 
7.6 km was observed. For the entire study period (1993-94 to 1994-95) overall 
mean day range length was observed as 4.3 km (Tables 4.1 and 4.2). 
When monthly data was compiled into season, variation was also recorded across 
the study period. Tables 4.3 and 4.4 show the mean variation in day range length 
during 1993-94 and 1994-95 respectively. During 1993-94, mean day range 
length of Achaltal monkey group was longest in summer season (6.1 km) and 
shortest in monsoon season (2.7 km) and in the next year, similar result was 
obtained, when mean day range length was longest in summer (6.8 km) and 
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Table 4.1: Mean monthly variation in day range length 
of Achaltal monkey group during 1993-94 
Months 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
January 
February 
Max (km) 
6.35 
6.69 
6.78 
7.26 
2.77 
2.90 
2.97 
3.08 
3.45 
3.76 
3.86 
3.93 
Miii(km) 
5.29 
5.38 
5.47 
5.58 
2.19 
2.47 
2.59 
2.64 
3.92 
3.06 
3.14 
3.26 
Mean (km) 
5.82 
6.04 
6.12 
6.42 
2.48 
2.68 
2.78 
2.86 
3.18 
3.41 
3.5 
3.59 
Table 4.2: Mean monthly variation in day range length 
of Achaltal monkey group during 1994-95 
Months 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
January 
February 
Max (km) 
7.18 
7.56 
7.62 
8.12 
3.17 
3.24 
3.36 
3.72 
3.80 
4.17 
4.30 
4.75 
Min(km) 
5.58 
5.88 
6.00 
6.46 
2.46 
2.78 
2.86 
2.90 
3.60 
3.39 
3.28 
3.69 
Mean (km) 
6.38 
6.72 
6.81 
7.29 
2.82 
3.01 
3.11 
3.31 
3.70 
3.78 
3.80 
4.20 
Table 4.3: Seasonal variation in day range length of 
Achaltal monkey group daring 1993-94 
Seasons 
Summer 
Monsoon 
Winter 
Day range length 
Max (km) 
6.77 
2.93 
3.75 
Min(km) 
5.43 
2.47 
3.09 
Mean (km) 
6.10 
2.70 
3.42 
Table 4.4: Seasonal variation in day range length of 
Achaltal monkey group durii^ 1994-95 
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Seasons 
Summer 
Monsoon 
Winter 
Day range length 
Max (km) 
7.62 
3.37 
4.28 
Min(km) 
5.98 
2.75 
3.47 
Mean (km) 
6.80 
3.06 
3.87 
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shortest in monsoon (3.1km). Achaltal group observed an annual increase of 0.5 
km (12.3%) in mean day range length during 1994-95 from previous year. 
4.3.1.2. Chatari'do-raha monkey group 
Daily movement of two monkey groups was observed along the roadside. During 
the crop raiding activity they extended their movement upto the cultivated lands 
on both sides of road. Their movement was also extended upto the school yard 
and bus stand of Chatari- do-raha to fetch more food from passengers. The group 
selected for the present study, lodged for the night on the branches of trees present 
along the road side. At times they also spent nights on roof tops of school 
building. Group movement used to begin 20-25 minutes before dawn. Within 15-
20 minutes most of the individuals used to get down from the trees, moved slowly 
and stretched along the both side of the road. After e5q)loring the food items 
offered by the villagers or passei^ers passii^ through for 2-3 hoiors, they used to 
retreat either on the trees or on the non-cultivated land along the canal (running 
parallel to the road). Whenever any passenger stopped his vehicle to offer food, 
most of the group members moved very fast towards the road to fetch the food. 
Noon hours was usually resting period when group became almost inactive. 
During this period they were observed lying along the road or on tree branches. 
Occasionally members of this group moved towards 'Jamun' (Syzium cuminii) 
tree plantation present on the same road (approx. 500 meters from night sheltering 
site.). Whenever monkey group feced scarcity of food their movement was also 
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observed upto the Chatari-do-raha school yard (approx. 600-meters eastward 
from the above site). 
Crop raiding by this group was also observed in the field situated on both sides of 
the road. Before half or one hour of sunset, monkey group gradually returned to 
their lodging position. By simset most individuals of the group were seen settled 
in their lodging position. 
During the daily movement activity, monkey group of Chatari-do-raha travelled a 
mean distance of 3.2 km in 1993-94, while in 1994-95 it increased to 3.8 km. 
During 1993-94 day range length varied from 2.6 km to 4.0 km and during 1994-
95 this group showed a different trend of variation from 2.7 km to 5.8 km. Overall 
mean of day range length for the entire study period was estimated 3.5 km (Tables 
4.5 and 4.6). 
Variation in day range length was also observed in different seasons. Mean day 
range length in 1993-94 for Chatari-do-raha group was longest in summer season 
(3.3 km) and shortest in monsoon (2.9). During 1994-95, longest day range 
length was estimated in stmimer (5.1 km) and shortest in winter (3.4 km) (Tables 
4.7 and 4.8). Approximately 10.9 % increase in mean day range length was 
observed during 1995 than the previous record. 
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Table 4.5: Mean monthly variation in day rai^e length of 
Chatari-do-raha monkey group during 1993-94 
M(mths 
March 
April 
May 
June 
July 
August 
September 
OctobCT 
November 
December 
January 
February 
Max (km) 
3.17 
3.46 
3.57 
4.04 
3.70 
2.71 
2.78 
2.91 
3.11 
3.40 
3.51 
3.58 
Min(km) 
2.95 
3.06 
3.13 
3.26 
3.50 
2.59 
2.70 
2.77 
2.90 
3.00 
3.08 
3.21 
Mean (km) 
3.06 
3.26 
3.35 
3.65 
3.60 
2.65 
2.74 
2 84 
3.00 
3.20 
3.29 
3.39 
Table 4.6: Mean monthly variation in day range length of 
Chatari-do-raha monkey group during 1994-95 
Months 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
January 
February 
Max (km) 
4.96 
5.08 
5.25 
5.81 
5.64 
2.90 
2.89 
3.12 
3.18 
3.47 
3.58 
4.05 
Min(km) 
4.60 
4.92 
4.95 
5.17 
5.17 
2.72 
2.88 
2.84 
2.98 
3.09 
3.16 
3.29 
Mean (km) 
4.78 
5.00 
5.10 
5.49 
5.40 
2.81 
2.88 
2.98 
3.08 
3.28 
3.37 
3.67 
Table 4.7: Seasonal variation in day range length of 
Chatari-do-raha monkey group during 1993-94 
Seasons 
Summo* 
Monsoon 
Winter 
Day range length 
Max (km) 
3.56 
3.02 
3.40 
MinOun) 
3.10 
2.89 
3.04 
Mean (km) 
3.33 
2.95 
3.22 
Table 4.8: Seasonal variation in day range length of 
Chatari-do-raha monkey group during 1994-95 
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Seasons 
Summer 
Monsoon 
Winter 
Day range length 
Max (km) 
5.27 
3.64 
3.57 
Min(km) 
4.91 
3.40 
3.14 
Mean (km) 
5.09 
3.52 
3.36 
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4.3.2. Home range size 
4.3.2.1. Achaltal monkey group 
4.3.2.1.1. Total home range 
Achaltal monkey group explored an average of 1483 quadrates during 1993-94 
and 1519 in the next year. Mean for both years was 1501 quadrates. The average 
home range for this group was estimated 0.59 square kilometer during 1993-94 
and 0.60 square kilometer during 1994-95 (Fig. 4.1). 
The nimiber of quadrates traversed in a day varied across the different sample 
period. Tables 4.9 and 4.10 show the monthly differences in the mean number of 
qviadrates entered per day during 1993-94 and 1994-95 respectively. Considering 
the mean number of quadrates entered in different months, it was observed that 
during 1993-94, maximum number of quadrates were utilized in May (1447) and 
minimimi in September (1257), while during 1994-95 monkey group traversed 
most number of quadrates in May (1494) and least in August (1289). Comparison 
between two years revealed that greater number of quadrates were explored 
during 1994-95. 
The number of quadrates explored per day varied across the season also (Tables 
4.11 and 4.12). Durii^ 1993-94, maximum number of quadrates were utilized in 
summer season (1372) and minimum in monsoon (1297), while similar result was 
recorded during 1994-95, when 1405 quadrates were traversed in summer and 
1301 inmonsooa 
i^ 
"m.--. 
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Table 4.9: Monthly variation in number of quadrates traversed 
Per day by Achaltal monkey group during 1993-94 
Months 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
January 
February 
No. of quadrates traversed/ day 
Max. 
1450 
1692 
1750 
1390 
1445 
1495 
1368 
1382 
1412 
1425 
1492 
1502 
Min. 
1143 
1144 
1145 
1141 
1135 
1132 
1146 
1143 
1148 
1139 
1143 
1145 
Mean 
1296.5 
1418 
1447.5 
1265.5 
1290 
1313.5 
1257 
1262.5 
1280 
1282 
1317.5 
1323.5 
Table 4.10: Monthly variation in number of quadrates traversed 
per day by Achaltal monkey group during 1994-95 
Months 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
January 
February 
Na of quadrates traversed/ day 
Max. 
1562 
1691 
1796 
1442 
1428 
1395 
1412 
1445 
1441 
1491 
1590 
1532 
Min. 
1189 
1194 
1192 
1175 
1182 
1184 
1181 
1184 
1180 
1183 
1182 
1179 
Mean 
1375.5 
1442.5 
1494 
1308.5 
1305 
1289.5 
17.96.5 
1314.5 
1310.5 
1337 
1386 _ 
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Table 4.11: Seasonal variation in number of quadrates traversed 
per day by Achaltal monkey group during 1993-94 
Seasons 
Sununo' 
Monsoon 
Winter 
Number of qnadrates traversed per day 
Max 
1565 
1428 
1457.75 
Min 
1178.12 
1165.75 
1169.87 
Mean 
1371.56 
1296.87 
1313.81 
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Table 4.12: Seasonal variation in number of quadrates traversed 
per day by Achaltal monkey group during 1994-95 
Seasons 
Sununo' 
Monsoon 
Winter 
Number of quadrates traversed per day 
Max 
1622.75 
1420 
1513.5 
Min 
1187.5 
1182.75 
1181 
Mean 
1405.13 
1301.37 
1347.25 
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During the entire study period considerable variation was observed in total 
number of quadrates explored in each month (Table 4.13). The results show the 
monthly variation in total number of quadrates traversed. During 1993-94, greater 
number of quadrates were traversed in May (1750) and least in June (1368). 
Almost similar result was obtained during 1994-95, when greater number of 
quadrates were used in May (1796) and less in August (1395). Mean for both year 
revealed that maximum number of quadrates entered by monkey group was in 
May (1773) and lowest in September (1401). Table 4.14 shows the seasonal 
variation in the total number of quadrates entered by study group. During 1993-
94, greater number of quadrates were utilized in summer season (1565) and 
minimum in monsoon (1428). Similarly in 1994-95, maximum nimiber of 
quadrates were used in summer (1622.75) and least in monsoon (1420). Achaltal 
monkey group utilized overall 1501 quadrates (average) in each season. 
4.3.2.1.2. Functional home range (core area): 
Most of the individuals from the present study group spent their maximum tune in 
and around the Achaltal where they got sufficient amount of food and shelter and 
less predation or injury from dog and hostile people. Some other places, where 
they spent time to perform various activities, were hospital and D.S. College 
premises. Fimctional home range, estimated for Achaltal monkey group during 
1994-95 was 0.13 square km. 
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Table 4.13: Total number of quadrates traversed in different months 
by Achaltal monkQ^ group during 1993-95 
Months 
March 
April 
May 
June 
July 
August 
September 
OctobCT 
November 
December 
January 
February 
Na of quadrates traversed per month 
1993-94 
1450 
1692 
1750 
1390 
1445 
1495 
1368 
1382 
1412 
1425 
1492 
1502 
194-95 
1562 
1691 
1796 
1442 
1428 
1395 
1412 
1445 
1441 
1491 
1590 
1532 
Mean 
1506 
1691.5 
1773 
1405 
1436.5 
1445 
1401 
1413.5 
1426.5 
1458 
1541 
1517 
Table 4.14: Seasonal variation in total number of quadrates traversed per 
month by Achaltal monkey group during 1993-95 
Seasons 
Summer 
Monsoon 
Winter 
Number of quadrates traversed per day 
1993-94 
1565 
1428 
1457.75 
1994-95 
1622.75 
1420 
1513.5 
Mean 
1593.87 
1424 
1485.63 
59 
Out of 5520 scan samples, most of the individuals from this group were observed 
spending 66 % of their time in sector 1,27 % in sector H, and 7 % in sector EI. On 
the basis of this, it can be said that sector I v^ as the fimctional home range (core 
area) of the present monkey group (Figs. 4.1 and 4.2). 
4.3.2.1.3. Extended home range 
Occasional visit by some of the individuals from Achaltal monkey group was 
observed in sector in. The present group spent only 7 % of their total time in this 
sector. According to the given definition this sector may be considered as 
extended home range. Average area estimated for the extended home range was 
0.0128 square km. Very slight variation in the extended home range was observed 
as discussed above (Figs. 4.1 and 4.2). 
4.3.2.2. Chatari-do-raha monkey group 
4.3.2.2.1. Total home range 
An average of 1271 quadrates were traversed by Chatari-do-raha monkey group 
during 1993-94, which increased to 1315 in 1994-95, giving a mean of 1293 
quadrates. Average homerange size estimated for Chatari-do-raha monkey group 
was 0.50 sq. km during 1993-94 and 0.52 sq. km in 1994-95 (Fig. 4.3). 
Tables 4.15 and 4.16 show the monthly differences in the mean number of 
quadrates utilized per day in 1993-94 and 1994-95 respectively. It was found that 
mean number of quadrates explored during 1993-94 were most in May and least 
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Table 4.15: Monthly variation in number of quadrates traversed per 
day by Chatari-do-raha monkey group during 1993-94 
Months 
February 
March 
April 
May 
June 
July 
Ai^ust 
September 
Octobffl-
November 
January 
February 
No. of quadrates traversed/ day 
Max 
1280 
1440 
1600 
1700 
1320 
1440 
1460 
1320 
1360 
1396 
1320 
1280 
Min 
1116 
1120 
1120 
1124 
1128 
1100 
1108 
1120 
1120 
1112 
1128 
1116 
Mean 
1198 
1280 
1360 
1412 
1224 
1270 
1284 
1220 
1240 
1254 
1224 
1198 
Table 4.16: Monthly variation in number of quadrates traversed per 
day by Chatari-do-raha monkey group during 1994-95 
Months 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
January 
February 
No. of quadrates traversed/ day 
Max 
1500 
1640 
1756 
1360 
1480 
1540 
1460 
1400 
1378 
1400 
1360 
1392 
Min 
1152 
1164 
1168 
1136 
1108 
1140 
1112 
1136 
1152 
1108 
1104 
1100 
Mean 
1326 
1402 
1462 
1248 
1294 
1340 
1286 
1268 
1265 
1254 
1232 
1246 
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in September, while during 1994-95, monkey group entered most in May and 
least in January. 
As observed in Achaltal group, the number of quadrates entered per day varied 
across the season in this group also (Tables 4.17 and 4.18). During 1993-94, most 
number of quadrates were utilized in summer season (1319) and least in winter 
(1239). Similar result was obtained during next year when monkey group 
traversed most number of quadrates in summer (1359) and least in winter (1289). 
The mean number of quadrates entered during different months were compared 
between two years (1993-94 to 1994-95) and it was foimd that Chatatri-do-raha 
monkey group utilized more mmiber of quadrates during 1994-95 as compared to 
1993-94. To calculate the monthly variation in two different years, upper limits of 
niunber of quadrates entered in different months by monkey group during both 
years (1993-94 and 1994-95) were considered. Mean of both year (Table 4.19) 
revealed that maximum nimiber of quadrates entered by Chatatri-do-raha group 
was in May (1728) and minimimi in February (1336). Table 4.20 shows seasonal 
variation in nimiber of quadrates used by the group. 
4.3.2.2.2. Functional home range 
Out of the 5520 scan samples, the Chatari-do-raha monkey group spent most of 
their time in sector I (62 %), 26 % in sector n and 13 % in rest of the area. 
According to the definition, sector I may be treated as functional home range as in 
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Table 4.17: Seasonal variation in number of quadrates traversed per 
day by Chatari-do-raha monkey group during 1993-94 
Seasons 
Summa-
Monsoon 
Winter 
Number of quadrates traversed per day 
Max 
1515 
1395 
1359 
Min 
1123 
1112 
1120 
Mean 
1319 
1253.5 
1239.5 
Table 4.18: Seasonal variation in number of quadrates traversed per 
day by Chatari-do-raha monkey group during 1994-95 
Seasons 
Summer 
Monsoon 
Winter 
Number of quadrates traversed per day 
Max 
1564 
1470 
1382.5 
Min 
1155 
1124 
1196 
Mean 
1359.5 
1297 
1289.25 
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Table 4.19: Total number ofquadrates traversed in different months by 
Chatari-do-raha monkey group during 1993-95 
Months 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
January 
February 
No. ofquadrates traversed per month 
1993-94 
1440 
1600 
1700 
1320 
1440 
1460 
1320 
1360 
1396 
1440 
1320 
1280 
194-95 
1500 
1640 
1756 
1360 
1480 
1540 
1460 
1400 
1378 
1400 
1360 
1392 
Mean 
1470 
1620 
1728 
1340 
1460 
1500 
1390 
1380 
1387 
1420 
1340 
1336 
Table 4.20: Seasonal variation in total number of quadrates traversed 
Per day by Chatari-do-raha monkey group during 1993-95 
Seasons 
Summw 
Monsoon 
Winter 
Number ofquadrates traversed per day 
1993-94 
1515 
1395 
1359 
1994-95 
1564 
1470 
1382.5 
Mean 
1539.5 
1432.5 
1370.5 
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this sector the monkey group spent its maximum time. Size of functional home 
rar^e was estimated 0.15 square km (Figs. 4.3 and 4.4). 
4.3.2.2.3, Extended home range 
No extension in home range was observed in Chatari-do-raha monkey group. 
Only during June- July, (fruitii^ season of Jamun) group was observed near the 
Jamun trees plantation. Though this behavior was observed during both the years, 
it can not be treated as extended home range because this was an occasional 
movement for particular goal (Figs. 4.3 and 4.4). 
4.4. Discussions 
Range size and day range length of any animal is influenced by dietary 
requirements and distribution of food with reference to space and time. It is very 
true for primates also (Clutton-Brock and Harvey 1974 a, Milton and May 1976, 
Richard 1974). 
As mentioned earlier the mean home range of Aligarh monkey group is 0.55 sq. 
km. On comparing with Malik's (1988) observations on Tughlaqabad rhesus 
monkey, it was found that day range length of this group was abnost similar to the 
Achaltal and Chatari-do-raha monkey groups. Almost similar results were 
recorded by Seth and Seth (1986) in rhesus monkey groups residing near temples, 
roadside and canal side of Uttar Pradesh and by Teas et al. (1980) in Nepal. On 
conparing with other primate species it was found that baboon has almost similar 
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day range length (Harding 1976). For Macaca radiata Rahman and Parthasarathy 
(1969) found 1 -3 kms as day range length, while Sugiyama (1971) recorded 2 km 
only. Contrary to this, Lindburg (1971) recorded 0.1 km to 2 km length as day 
range in rhesus group of Dehradxm, while Neville (1968) found 0.2 km to 0.4 km 
in sub-montain forests of northern Uttar Pradesh. 
The home range of Achaltal and Chatari-do-raha, group was not much different in 
first and second year, ranging 0.59 to 0.60 and 0.52 to 0.50 respectively. 
However, a significant difference was observed in the home range of Achaltal 
from its 1965 records of 30 acre (Southwick et al. 1965). 
In con^arison to other primate species, ahnost similar home range was recorded 
for M. radiata (Sugiyama 197i;, M. Juscata (Kawanaka 1984, Takasaki 1981) 
P.entellus (Mohnot 1984J, P. johni (Poirier 1968) and spider monkey (Nunes 
1995). However, Lindburg (1971) recorded home range as large as 15 km^ in 
Dehradun, Malik (1988) recorded 5 km^ m monkey groups of Tughlaqabad, 
whereas Southwick et al. (1982) observed 0.06 -0.15 km^ in Swambhu (Nepal) 
group and 0.002-0.25 Km^ in Pashupati. Seth and Seth (1986) recorded 0.013 -
0.17 km^ as home range size of rhesus monkey in urban area, while Neville (1968 
b) found 1 - 3 km^ in sub-montain rhesus group of Uttar Pradesh. The data of 
present study depicts appreciable seasonal changes in the home range size of 
Achaltal monkey group. It was observed that this group had larger day range 
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length and home range in summer, whereas in winter, they traversed smaller 
distance, so had smaller home rai^e. 
Generally phenology of trees has great influence on movement of primates 
(Homewood 1978, Harding 1976, Mc Key and Waterman 1982, Nunes 1995,). 
However, in the absence of natural forests in Achaltal area this factor was rather 
irrelevant in determining the home range of the group. 
It is found that primate traverse its home range vigorously regardless of the 
necessity of its immediate needs, just to keep itself informed of food availability 
or about to become available (Harding 1976). It may also be true for Achaltal 
rhesus group. Since days in summer days are longer than the days of winter, it 
could be projected that monkeys may get more time to explore the habitat, so they 
travel larger distance during summer (Hall 1965). Other possible reason may be 
that during summer, water of Achaltal dries out, so the monkey group is forced to 
travel more in search of water. It may also be possible that in rainy days monkey 
groups avoided to move out from their shelter, so the group covered less range 
during this seasocu 
As fer as annual range is concerned, it was found that monkeys of Achaltal group 
were using south garden school yard most heavily. One of the reasons may be 
that this area was the preferred sleeping site for the group. It may also be possible 
that in this area monkey group fetched ample amount of food oifered by devotees 
70 
coming to the temple very frequently during morning and evening hours, so just 
to fetch more food most of the members spent major portion of time here. 
Another reason may be that south garden school yard area was having a closed 
can^us and within that some trees were also present providing safe space for 
playing, grooming and other behavioral activities to the group so monkeys spent 
more time in this area. Another important fector may be that the school was run 
by Hindu religious organization having sympathetic and religious attachment with 
these monkeys. They consider rhesus monkey as progeny of god Hanuman and 
allowed them to stay inside the schoolyard for longer period. It was observed that 
this monkey group had also adapted an isolated temple premise located 0.5 km in 
south from Achaltal area near railway crossing. This area may be considered as 
extended home range as monkey group visits it occasionally. This extension may 
be considered as forced movement of the group to avoid the aggression from 
other residential group as well to extend the resource area for future e3q)loitatioa 
Monkey group of Chatari-do-raha depicted almost similar home range during the 
both years with marginal differences in day range length. Southwick and Siddiqi 
(1988) have opined that the population of rhesus monkey in Chatari-do-raha was 
above the carrying capacity and population has expanded without any ftirther 
scope. The present study supports this view because inspite of increase in 
population the group has not extended its home range. In the absence of further 
expansion in homerange this group had adapted and tried to fulfil their needs by 
spending more time in exploring the resources in the same locality. Thus they 
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travelled more and due to this an increase in day range length was recorded. At 
times this group moved even upto Chatari bus stand. 
Like Achaltal monkey group, Chatari-do-raha monkey group also has a core home 
range located just opposite to Pritampura village and stretched on both sides of 
road. The site has some trees for shelter of the monkeys, while devotees maintain 
regular food supply. A nearby water canal is an added attraction for the monkeys. 
Like Achaltal group, Chatari-do-raha group also traversed more during summer 
on account of feeding on Jamun and other resources available far off, while in 
winter they used to raid adjoining crops and hence travelled less. In Cahatari-do-
raha area, presence of canal tributary might also have influenced the day range 
length of rhesus monkey. The tributary of canal was passing parallel to the road. 
During monsoon this tributary is filled with water and creates a temporary barrier 
that restricts the movement of monkey group across the road. In my opinion this 
may also be one of the reasons for lesser day range length of the group in 
monsoon than summer. 
CHAPTER 5 
SOCIAL BEHAVIOUR 
(RELATIONSHIP AMONG ADULT MALES) 
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5.1. Introduction 
Social behavior is an action directed by an individual towards a member of its 
species. It includes competitive behavior such as fighting, threat and submission, 
and co-operative interactions such as parental care and mating. All mammals 
living in a group show social behavior. However, their contact with other 
members could be of shorter or of longer duration. 
Living in a group is a strategic decision and it may be an advantage or 
disadvantage for an individual. There may be drawbacks in the form of increased 
competition, greater conspicuousness to predator, the need to travel more to find 
adequate amount of food and greater risk of transfer of parasites between group 
members. While on the other hand, groups have some advantages, for it leads 
more effective joint defense against enemies and also provides greater mating 
opportunities, greater communal strength for attack, food gathering, and other 
such purposes. The groupings are often associated with mutual adjustments 
between individuals composing a group or sub-group resulting in dominance 
hierarchies. 
Qiiantitative studies of contacts and relationships between individuals in a group 
was examined first time in howling monkey Alouatta palliata (Carpenter 1934) 
and later on in rhesus monkey Macaca mulatto by Southwick et al. (1965). 
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Williams (1971), Poirier (1972) and Tanaka (1989) worked on Japanese monkey. 
In 90s Berman (1990), Malik and Menon (1992), Berman et al (1993), 
Maestripieri et al. (1993), Schino et al. (1995), Manson (1997) and Johnson et al. 
(1998) worked on rhesus monkey Macaca mulatta. During the same decade 
Mohnot and Srivastava (1992) Rajpurohit (1992), Borries (1997), Koenig et al 
(1998), Borries et al. (1999) worked on hanuman langur Presbytis entellus, while 
Silk (1991) conducted study on bonnet monkey Macaca radiata and Tanaka 
(1992) on Japanese monkey Macaca fuscata. 
Primates live in groups varying in size and degrees of social organization. Six 
types of social group had been listed by DeVore (1963). Rhesus monkey belongs 
to the 5th one: groups with multiple adults of both sexes. In rhesus monkey, social 
organization within a group is characterized by fairly consistent patterns of 
subgrouping based on adult male dominance (Southwick et al. 1965). In the 
present study, emphasis was given to observe relationships between: 
(i) Adult male-adult male 
(ii) Adult male- adult female and 
(iii) Mother - infent 
5.2. Selection of groups 
Out of 20 monkey groups located in and around Aligarh district, two groups were 
selected to study the social behavior: one group jfrom highly disturbed and busy 
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area of Achaltal and another from Chatari-do-raha, which is less disturbed in 
conq)arison to Achaltal. 
Achaltal monkey group 
There were three rhesus monkey groups residing in the Achaltal area. Out of 
these, the monkey group living in courtyard of south garden was selected for the 
social behavior studies. This group was selected to avoid the public curiosity from 
the busy market, which might disturb the observations. During March 1993 there 
were 47 individuals in this group, consisting of 7 adult males, 14 adult females 
and 26 immature (16 subadults +10 infants). While next year the population 
increased to 60 consisting of 9 adult males, 20 adult females and 31 immature (21 
subadults + 10 infants). 
Chatari-do-raha monkey group 
Three groups of rhesus monkey were present in the Chatari-do-raha area. Out of 
these, the group residing almost opposite to Pritampura village was selected for 
the behavioral studies. That group was residing 400 meter left from the Chatari-
do-raha bus stand. During March 1993, this group consisted of 58 individuals, 
comprising of 10 adult males, 22 adult females and 25 immature (9 subadults + 16 
infants). Next year (March 1994), population increased to 72 individuals, 
comprising of 13 adult males, 28 adult females and 31 immature (10 sub adults + 
21 infants). 
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5.3. Methods 
Field observations were made during March 1993-Feb 1995. Two days in a week 
were spent on both groups and 1 to 8 hours per day were utilized in collecting the 
data. Observations were carried out largely between 0600 to 0900 and 1530 to 1830 
hours when monkeys were recorded to be most active. 
Monkeys were not marked for individual identificatioiL Over a period, femiliarity 
was developed with the monkeys and gradually it became very easy to spend time 
among the groiq>s to take observation freely, from fairly close quarter. To avoid any 
forced behavior, it was attempted to remain as neutral as possible while taking the 
observatioa 
Observations were taken by using "focal animal" and "one zero time" sampling 
techniques (Altaian 1974) on a 15 ^cond interval checklist. The term focal animal 
sampling refers to the sampling method in which: All interactions of an individual 
are recorded during each sample periods and (ii) A record is made of the length of 
each to avoid any forced behavior sample period and for each focal individual as long 
as it is actually within the range of observatioa Once chosen a particular individual 
as focal animal, observation was made on the animal till the conpletion of sample 
period. This method has been used by many biologist such as Beer (1963), Altman 
and Altman (1970), Wooten (1972), Richard and Bemal (1972), Struhsaker (1973), 
Hayaki (1985), Malik (1986), Hill (1987), De Waal (1991), Dunbar and Cowlishaw 
(1992) Barton and Simpson (1992) and Berman et al. (1993). 
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One zero sampling is a method in which the observer scores whether a behavior 
occvirs (1) or not (0) during a sample period. It is suitable for recording states and/ 
or events. This method is also defined as "time sampling" (Hutt and Hutt 1974). 
In the study of animal behavior, one zero sampling has been widely used by 
Bernstein and Draper (1964), Berstien (1968), Kummer (1968), Lindburg (1969), 
Rhine and Kronenwatter (1972), Malik (1986), Gore (1993), Judge et al (1993), 
Barton and Whiten (1993), Rao and Schaik 1997 and Sheeran et al. (1998). One 
zero scoring has been advocated because scoring is easier to do and observer's 
error is minimized. Focal males were recognized on the basis of natural marks and 
name was given accordingly by using two letters of alphabets as mentioned ahead 
(Tables 5.1, 5.5, 5.9 and 5.13). These methods were also used to study the 
relationship between adult male-female (chapter 6) and mother-infant (chapter 7). 
For studying the relationship among adult males, dyadic interaction of 
competitive feeding, grooming, approach, withdrawal, threats and submissions 
were considered in the present study and all these events were classified into two 
categories i.e. win or lose. An individual was considered to win if he was able to 
fetch food from other, groomed by other, approached by other, withdrawal of 
other on his arrival and showing threats to other (by chasing, biting, showing bare 
teeth). If the responses were recorded opposite, it was considered that individual 
had lost the competition. The main aim to study the relationships among male 
individuals of the same group was to establish dominance hierarchism among 
them. 
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5.4. Statistical calcuiation and analysis 
Landau's index of linearity 
To measure the relative dominancy of different individuals of monkey group, 
Brown (1975) method was followed to prepare matrix. To analyze the linearity of 
hierarchies, Landau's index of linearity (Bekoff 1977 and Chase 1974) was 
adopted and index value was calculated accordingly: 
h = 
12 
n - n 
X"a=, = 1 
n-1 
Va 
Where, 
n = Nimiber of animals in the group 
Va = Number of animals that an individuals dominates. 
When individuals will be close in rank (equal), then Va =1 for each individual 
dominated + 0.5 for each individual of equal rank will be used. If value of h will 
be 1, the heirarchims can be termed as perfect linear. Any marginal deviation (h > 
0.9) would be a reasonable cutoff criterion for "strong" nearly linear hierarchies. 
Kendall's test: It was done to analyze whether number of encounters faced by 
adult male individual influence the ranking order among them. 
r r 
( Ace. HQ 
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Spearman's test: It was applied to see the relationships between number of 
encounters faced by adult male individuals and the chances of winning the fights. 
For Kendall's and Spearman's test SPSS-7.5for windows (Norusis 1990) software 
package was used. 
5.5. Relationship among adult males 
Relationship among adult males varies from peaceful, even co-operative 
associations to highly agonistic relationships. All the response given by one male 
to other male is a drive in the direction to show the hierarchy or accept other 
male's dominancy. Dominance has been identified as a determinant drive of 
social behavior in non-himian primates (Maslow 1937). The behavior of primate 
groups revolve around its dominance network, so it has been widely studied by 
many primatologist, Bemstien (1970), (Lindburg 1971), Deag (1973), Richard 
(1974), Syme (1974), Loy (1975), Chamove and Bownan (1976), Roonwal 
(1976), and before that by Kawai (1960), Koford (1963), Carpenter (1964), 
Southwick et al. (1965), Sade (1967) and Kummer (1968). Further, more studies 
on this aspect were conducted by CowUshaw and Dunbar (1991, 1992), De Waal 
(1991), Berchovitch (1992) and Judge and De Waal (1993). 
5.6. Results 
Results of the observations on male to male relationships in the present study 
revealed that the male which wanted to be declared dominant on others used to 
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run towards subordinates and showed some typical postures and behavior. These 
postures included slight lowering of heads, craned neck, sUghtly open mouth, 
stretched ears, accompanied with deep-throated growls. On each occasion these 
postures were resumed by dominant male trying to prevent the subordinates from 
any quarrels. It was observed that dominant males were considerably larger, more 
muscular, had stronger canines than others and showed more activeness. In 
response to this, subordinate individuals expressed their fear by avoiding direct 
stare to dominant male. Subordinate males also showed a characteristic grin in 
which lips were retracted to expose the teeth and gxmis followed by rapid 
smacking of the lips. On sharing the feeding place, subordinate males showed 
their fear by bending the back and avoided direct eyes contacts with dominant. 
While walking near the dominant male, the subordinate males used to make 
several submissive postures like looking away from dominant male and 
presenting their hind quarters. 
5.6.1. Achaltal monkey group 
A total of 1571 encounters were recorded during 300 hours of observations in 
southgarden monkey group of Achaltal area. Though all occurrence were natural, 
but often these behavior were influenced by food offered by devotees. Table 5.2 
shows frequency of encoimters occurred between different adult males, while 
Table 5.3 shows the status of win/lose of different adult males. It was foimd that 
UP' male was most dominant and defeated all other males present in the group. 
On the second position 'FH' was present which always won from other four 
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Table 5.1: Adult maleindividualsof Achaltal monkey group with their 
codes (during 1993) 
Code 
UP 
WL 
FH 
HF 
WF 
RE 
CN 
Different individuals 
Adult male with cut on upper lip 
Adult male with wound mark on left thigh 
Adult male with wound mark on fore head 
Adult male with healthy and fatty built 
Adult male with wound mark on left fore limb 
Aduh male with tored right earlobe 
Adult male with cut nose 
Table 5.2: Summary of encounters occurred among different adult males in 
Achaltal monkey group (during 1993) 
Individuals 
UP 
WL 
FH 
HF 
WF 
RE 
Total 
Encounto-ed 
with 
WL 
FH 
HF 
WF 
RE 
CN 
FH 
HF 
WF 
RE 
CN 
HF 
WF 
RE 
CN 
WF 
RE 
CN 
RE 
CN 
CN 
No. of Enco-
unters Lose 
7 
15 
9 
21 
20 
30 
24 
16 
31 
16 
13 
28 
46 
36 
10 
27 
40 
51 
38 
19 
32 
529 
No.of Enco-
unters Win 
12 
47 
26 
36 
53 
71 
13 
40 
28 
36 
86 
29 
48 
45 
86 
47 
32 
72 
36 
127 
72 
1042 
Total No. of 
Encountws 
19 
62 
35 
57 
73 
101 
37 
56 
59 
52 
99 
57 
94 
81 
96 
74 
72 
123 
74 
146 
104 
1571 
Fequency of 
win 
0.63 
0.76 
0.74 
0.63 
0.73 
0.70 
0.35 
0.71 
0.47 
0.69 
0.87 
0.51 
0.51 
0.56 
0.89 
0.64 
0.45 
0.59 
0.49 
0.87 
0.69 
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Table 5.3: Male dominancy in Achaltal monkey group (during 1993) 
Individual 
UP 
WL 
FH 
HF 
WF 
RE 
CN 
Dominates on 
FH, WL, HF, WF, RE, CN 
HF, RE, CN 
HF, WF, RE, CN 
WF,CN 
WL,CN 
HF,WF,CN 
00 
Table 5.4: Matrix showing dominance order of adult males in Achaltal 
monkey Group (during 1993) 
(Dominance rank: Highest to lowest) 
Loser 
Individ 
— u^als 
UP 
FH 
RE 
WL 
HF 
WF 
CN 
UP 
0 
0 
0 
0 
0 
0 
FH 
1 
0 
0 
0 
0 
0 
RE 
1 
1 
1 
0 
0 
0 
WL 
1 
0 
0 
0 
1 
0 
HF 
1 
1 
1 
1 
0 
0 
WF 
1 
1 
1 
0 
1 
0 
CN 
Male in the vertical row on the left was dominant to the male in the horizontal 
top row. 
Most dominant animal on top left. 
1= Win, 0 =loose 
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individuals (HF, WF, RE, and CN). On the third ranking position 'RE' as well as 
'WL' were present, as both used to defeat three members of the group. "RE' 
defeated HF, WF and CN, while WL male was victorious compared to HF, WF 
and CN. The dominance rank of HF and WF was same (third) as they used to 
defeat WF, CN , WL and CN respectively. CN acquired last ranking position as 
all other group members defeated this monkey. Matrix shown in Table 5.4 
revealed the dominance hierarchy of different adult males, while dominance rank 
position was represented in graphical form in Fig. 5.). 
During 1993, the calculated value of Landau's index of linearity (h) of 
southgarden monkey group (Achaltal) was 1.71. It is higher than 0.9, so the 
hierarchism of this group was linear (Fig. 5.2). As Table 5.17 reveals, during this 
year no correlation was found between rank order of adult male individuals and 
number of encounters faced by them (T = 0.276, p = 0.109), while a positive 
significant correlation (p = 0.890, p = 0.000) was recorded between number of 
encounters and chances of winning it (Table 5.18). 
During 1994, two subadult males from the present group became mature as adult 
males. With this addition, number of adult males increased to eleven. During this 
year, 1922 dyadic encounters were recorded in 300 hours. Table 5.6 shows the 
status of different individuals defeated or won by the members of their own 
group, while matrix shown in Table 5.8 indicates the dominance order of different 
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Fig. 5.1: Dominance rank of adult males of 
Achaltal monkey group during 1993 
adult males I 
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Fig.5.2: Linear dominance hierarchy (/r=1.71) in Achaltal monkey 
group during 1993 
High rank 
Low rank 
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Table 5.5: Adult male individuals of Achaltal monkey group with their 
codes (during 1994) 
Code 
UP 
WL 
FH 
HF 
WF 
RE 
CN 
WB 
CE 
Different individuals 
Adult male with cut on upper lip 
Adult male with woxmd mark on left thigh 
Adult male with wound mark on fore head 
Adult male with healthy and fatty built 
Adult male with wounnd mark on left fore limb 
Aduh male with tored right earlobe 
Aduk male with cut nose 
Adult male with wound mark on back 
Adult male with cut earlobe 
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Table 5.6: Summary of encounters occurred among difTerent aduti males 
in Achaltal monkey group (during 1994) 
Individuals 
UP 
WL 
FH 
HF 
WF 
RE 
CN 
WB 
Total 
Encountere 
dwith 
WL 
FH 
HF 
WF 
RE 
CN 
WB 
CE 
FH 
HF 
WF 
RE 
CN 
WB 
CE 
HF 
WF 
RE 
CN 
WB 
CE 
WF 
RE 
CN 
WB 
CE 
RE 
CN 
WB 
CE 
CN 
WB 
CE 
WB 
CE 
CE 
Number of 
Encounters 
Lose 
7 
15 
11 
21 
14 
29 
18 
16 
26 
10 
23 
14 
16 
16 
16 
17 
23 
31 
16 
19 
21 
35 
28 
37 
20 
31 
22 
19 
35 
28 
16 
30 
17 
22 
24 
30 
773 
Number of 
Encounters 
Win 
8 
24 
16 
34 
45 
24 
28 
29 
23 
18 
33 
26 
36 
30 
37 
23 
16 
29 
41 
35 
49 
25 
22 
27 
40 
59 
34 
57 
27 
38 
36 
20 
38 
32 
42 
48 
1149 
Total No of 
EncountCTS 
15 
39 
27 
55 
59 
53 
46 
45 
49 
28 
56 
40 
52 
46 
53 
40 
39 
60 
57 
54 
70 
60 
50 
64 
60 
90 
56 
76 
62 
66 
52 
50 
55 
54 
66 
78 
1922 
Fequency 
of win 
0.53 
0.62 
0.59 
0.62 
0.76 
0.45 
0.61 
0.64 
0.47 
0.64 
0.59 
0.65 
0.69 
0.65 
0.70 
0.57 
0.41 
0.48 
0.72 
0.64 
0.70 
0.42 
0.44 
0..42 
0.67 
0.66 
0.60 
0.75 
0.44 
0.58 
0.69 
0.4P 
0.69 
0.59 
0.64 
0.62 
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adult males. Table 5.7 shows dominancy of an adult male on other male members 
of the group. 
The result revealed that adult male with cut upper lip (UP) was the most dominant 
one among the group. Except for CN, he had defeated all the seven adult male 
members of the group. WL defeated six adult males from the group (HF, WF, RE, 
CN, WB, CE) and acquired 2""* position on the ranking, FH and WF defeated five 
individuals (WL, HF, CN, WB, CE and FH, HF, RE, CN, CE respectively) and 
scored 3"* position in the group. RE scored 4* rank after defeating FH, HF, CN, 
CE. For 5* position HF, CN, and WB were claimant as each had defeated three 
adult males (CN, WB, CE,; UP, WB, CE and WF, RE, CE -Fig. 5.3). 
For this group (during 1994) the calculated value oi Landau's index of linearity 
(h) was 0.56. The value of h revealed that hierarchism of this group was non-
linear, as its value was far less than 1 or 0.9 (Fig. 5.4). 
Kendall's test (Table 5.17) revealed that during this year negative significant 
correlation was found between rank order of adult male individuals and number of 
encounters feced by them (T = -0.435, p = 0.001). A positive significant 
correlation (p = 0.774, p = 0.000) was also recorded between number of 
encounters and chances of winning it (Table 5.18). Change in dominance rank of 
adult males of Achaltal is shown in Fig. 5.5. 
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Table 5.7: Male dominancy in Achaltal monkey group (during 1994) 
Individual 
UP 
WL 
FH 
HF 
WF 
RE 
CN 
WB 
CE 
Dominates on 
WL, FH,HF ,WF ,RE ,WB ,CE 
HF, WF, RE, CN, WB,CE 
WL,HF ,CN, WB, CE 
CN, WB,CE 
FH, HF, RE, CN, CE, 
FH, HF, CN, CE 
UP, WB, CE 
WF, RE, CE 
00 
Table 5.8: Matrix showing dominance order of adult males in Achaltal 
monkey Group (during 1994) 
(Dominance rank: Highest to lowest) 
Loser 
UP 
WL 
FH 
WF 
RE 
HF 
CN 
WB 
CE 
UP 
0 
0 
0 
0 
0 
1 
0 
0 
WL 
1 
1 
0 
0 
0 
0 
0 
0 
FH 
1 
0 
1 
1 
0 
0 
0 
0 
WF 
1 
1 
0 
0 
0 
0 
1 
0 
RE 
1 
1 
0 
0 
0 
0 
1 
0 
HF 
0 
0 
0 
CN 
0 
0 
0 
WB 
1 
1 
1 
0 
0 
1 
1 
0 
CE 
Male in the vertical row on the left was dominant to the male in the horizontal top 
row. Most dominant animal on top left. 
l=win, O=lose 
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Fig. 5.3: Dominance rank of adult males of 
Achaltal monkey group during 1994. 
adult males I 
M 
i 
FH ^ WF 
HF ^ CN ^ WB 
I 
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Fig. 5.4: Non-linear dominance hierarchy (h=0.56) in Achaltal 
monkey group during 1994 
Fig. 5.5: Change in dominance rank in adult males of Achaltal 
monkey group 
During 1993 During 1994 
UP 
FH 
^ R E 
WL 
UP 
WL 
High rank 
FH ^ 
- W F 
I 
Low rank 
_ H F 
CN 
HF 
C N — 
WB* 
Legends: 
* New individual 
Adult males 
on same rank 
CE* 
16 
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5.6.2. Chatari-do-raha monkey group 
A total of 2210 dyadic encounters were recorded during 1993 in 300 hours of 
observations in Chatari-dor-aha monkey group. All encounters were natural, 
though there might have been some influenced by food offered by passengers 
passing through the road. 
Table 5.10 shows frequency of encoimters occurred between different adult males 
of the same group. Table 5.11 shows status of different individuals defeated or 
won by other group members and matrix shown in Table 5.12 shows the 
dominance ranking of different individuals in their group. 
Most dominant adult male during 1993, was CL, who had defeated eight 
individuals (SB, CF, LE, BT, ST, MF, SC and SR) from the same group. For 
second position, HB and SB was claimant as both had defeated seven individuals 
from their group. HB defeated CL, HT, CF, BT, ST, MF, SC, while SB won 
against HB, CF, LE, BT, ST, SC, and SR respectively.HT and CF could be ranked 
3rd as they had defeated equal number of six individuals from the same group. 
HT defeated CL, SB, LE, MF, SC, SR, whUe CF defeated HT, LE, ST, MF, 
SC,SR. On 4* position LE, and BT both can be placed as they had defeated equal 
number of individuals (5 in number). LE defeated HB, ST, MF, SC, SR, while BT 
defeated HT, CF, LE, ST, and SC respectively. ST defeated four individuals from 
the group and acquired 5* position after defeating HT, MF, SC, and SR. On 6* 
rank, MF can be placed as he defeated three individuals SB, BT, and SR. On last 
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Table 5.9: Adult maleindividualsofChatari-do-raha monkey group with 
their codes (during 1993) 
Code 
HB 
HT 
CL 
SB 
CF 
LE 
MF 
BT 
ST 
SC 
SR 
Different individuals 
Adult male with healthy built 
Adult male with hook shaped tail 
Adult male cut lip 
Adult male with hscars on back 
Adult male with cut mark on forehead 
Adult male with cut left earlobe 
Aduh male with missing finger of forelimb 
Adult male with bare skin near tail portion 
Adult male with short tail 
Adult male with scars on left chik 
Scars near rump 
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Table 5.10: Summary of encounters occurred among different adutl males 
in Chatari-do-raha monkey group (during 1993) 
Indiv 
HB 
HT 
CL 
SB 
CF 
LE 
MF 
BT 
ST 
SC 
Tola] 
Encwith 
HT 
CL 
SB 
CF 
LE 
MF 
BT 
ST 
SC 
SR 
CL 
SB 
CF 
LE 
MF 
BT 
ST 
SC 
SR 
SB 
CF 
LE 
MF 
BT 
ST 
SC 
SR 
CF 
LE 
MF 
BT 
ST 
SC 
SR 
LE 
MF 
BT 
ST 
SC 
SR 
MF 
BT 
ST 
SC 
SR 
BT 
ST 
SC 
SR 
ST 
SC 
SR 
SC 
SR 
SR 
EncLose 
11 
13 
19 
21 
28 
29 
18 
16 
17 
30 
12 
18 
41 
28 
17 
19 
25 
17 
13 
9 
17 
10 
15 
29 
18 
13 
17 
21 
11 
13 
9 
17 
12 
14 
7 
14 
21 
28 
12 
17 
13 
19 
12 
11 
20 
20 
20 
11 
17 
12 
21 
27 
15 
17 
18 
969 
Encwin 
17 
19 
12 
50 
24 
34 
39 
38 
39 
28 
20 
23 
21 
39 
31 
17 
21 
32 
17 
13 
21 
13 
19 
31 
27 
17 
23 
27 
19 
9 
13 
29 
17 
28 
13 
27 
18 
30 
16 
21 
20 
17 
19 
13 
23 
23 
13 
9 
19 
19 
25 
25 
19 
21 
24 
1241 
Total Enc 
28 
32 
31 
71 
52 
63 
57 
54 
56 
58 
32 
41 
62 
67 
48 
36 
46 
49 
30 
22 
38 
23 
34 
60 
45 
30 
40 
48 
30 
22 
22 
46 
29 
42 
20 
41 
39 
58 
28 
38 
33 
36 
31 
24 
43 
43 
33 
20 
36 
31 
46 
52 
34 
38 
42 
2210 
Freq of win 
0.61 
0.59 
0.39 
0.70 
0.45 
0.54 
0.54 
0.70 
0.70 
0.48 
0.62 
0.56 
0.34 
0.58 
0.66 
0.47 
0.46 
0.65 
0.57 
0.59 
0.55 
0.56 
0.56 
0.52 
0.60 
0.57 
0.57 
0.56 
0.63 
0.41 
0.59 
0.63 
0.59 
0.66 
0.65 
0.65 
0.46 
0.52 
0.57 
0.55 
0.60 
0.47 
0.61 
0.54 
0.53 
0.53 
0.39 
0.45 
0.53 
0.61 
0.54 
0.48 
0.55 
0.55 
0.57 
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Table 5.11: Male dominancy in Chatari-do-raha monkey group (during 1993) 
Individual 
HB 
HT 
CL 
SB 
CF 
LE 
MF 
BT 
ST 
SC 
SR 
Dominates on 
HT, CF, BT, ST, MF, SC, CL 
CL, SB, LE, MF, SC, SR 
SB, CF, LE, MF, BT, ST, SC, SR 
HB,CF,LE,BT,ST,SC,SR 
HT, LE, MF, ST, SC, SR 
HB, MF, ST, SC, SR 
SB,BT, SR 
HT, CF, LE, ST, SC 
HT, MF, SC, SR 
MF,SR 
HB,BT 
Table 5.12: Matrix showing dominance order of adult males in Chatari-do-
ra-ha monkey group(during 1993) 
(Dcnnmance rank: Highest to lowest) 
Loser 
CL 
HB 
SB 
HT 
CF 
LE 
BT 
ST 
MF 
SC 
SR 
CL 
-
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
HB 
0 
-
1 
0 
0 
1 
0 
0 
0 
0 
1 
SB 
1 
0 
-
1 
0 
0 
0 
0 
1 
0 
0 
HT 
0 
1 
0 
-
1 
0 
1 
1 
0 
0 
0 
CF 
1 
1 
1 
0 
-
0 
1 
0 
0 
0 
0 
LE 
1 
0 
1 
1 
1 
-
1 
0 
0 
0 
0 
BT 
1 
1 
1 
0 
0 
0 
-
0 
1 
0 
1 
ST 
1 
1 
1 
0 
1 
1 
1 
-
0 
0 
0 
MF 
1 
1 
0 
1 
1 
1 
0 
1 
-
1 
0 
SC 
0 
-
0 
SR 
1 
0 
1 
1 
1 
1 
0 
1 
1 
1 
-
Male in the vertical row on the left was dominant to the male in the horizontal top 
row. Most dominant animal on top left. 
l=win 
O=lose 
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rank SC and SR were present, as both had defeated two individuals- MF, SR and 
HB, BT respectively (Fig. 5.6). The calculated value for Landau's index of 
linearity (h) was 1.07. The result revealed that during 1993, the hierarchism in 
this group of Chatari-do-raha was almost perfect linear as its value is very close to 
1 (Fig. 5.7). 
Table 5.17 shows that during this year no correlation was found between rank 
order of adult male individuals and number of encounters feced by them (T = 
0.045, p = 0.658), while a positive significant correlation (p = 0.917, p = 0.000) 
was recorded between number of encoimters and chances of winning it (Table 
5.18). 
During 1994, TH and LB adult males replaced two adult males (SC and SR). A 
total of 290 hours were spent on this group and 2324 dyadic encounters were 
recorded during this year. Table 5.14 shows frequency of encounters occurred 
between adult males of the same group, while Table 5.15 shows status of 
win/loose among the aduh naale members. Change in dominance order is shown 
in Fig. 5.10. Last year's dominant adult male (CL) could not retain his hierarchy. 
HB became the most dominant after defeating nine adult males (HB, HT, CL, SB, 
CF, ST, LE, MF, BT, TH, LB) from the same group. For the 2™* position three 
individuals HT, CL and ST were claimants. Both had defeated eight members 
(CL, SB, CF, LE, MF, BT, TH, LB) ; ( SB, CF, MF, BT, ST, TH, LB, LE) 
respectively. SB, CF and ST had defeated six adult males ( CF, LE, BT, ST, TH, 
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Fig, 5.6: Dominance rank of adult males of Chataii-
do-raha monkey group during 1993 
adult males 
CL 
•a 
a 
HT ^ CF 
U 
< 
o 
LE ^ BT 
I 
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Fig. 5.7: Linear dominance hierarchy (h=1.07) in Chatari-do-raha monkey 
group during 1993 
High rank CI 
I 
Low rank 
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Table 5.13: Adult male individuals of Chatari-do-raha monkey group 
with their codes (during 1994) 
Code 
HB 
HT 
CL 
SB 
CF 
LE 
MF 
BT 
ST 
TH 
LB 
Dififerent individuals 
Adult male with healthy built 
Adult male with hook shaped tail 
Adult male cut lip 
Adult male with scars on back 
Adult male with cut mark on forehead 
Adult male with cut left earlobe 
Adult male with missing finger of forelimb 
Aduh male with bare skin near tail portion 
Aduh male with short tail 
Aduh male with missing thumb of hind limb 
Lamb adult male 
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Table 5.14: Summary of encounters occurred among different aduti males 
of Chatari-do-raha monkey group (during 1994) 
Indiv 
HB 
HT 
CL 
SB 
CF 
LE 
MF 
BT 
ST 
TH 
Encwitii 
HT 
CL 
SB 
CF 
LE 
MF 
BT 
ST 
TH 
LB 
CL 
SB 
CF 
LE 
MF 
BT 
ST 
TH 
LB 
SB 
CF 
LE 
MF 
BT 
ST 
TH 
LB 
CF 
LE 
MF 
BT 
ST 
TH 
LB 
LE 
MF 
BT 
ST 
TH 
LB 
MF 
BT 
ST 
TH 
LB 
BT 
ST 
TH 
LB 
ST 
TH 
LB 
TH 
LB 
LB 
Total encounters 
EncLose 
11 
15 
13 
31 
25 
32 
20 
26 
27 
27 
17 
20 
27 
28 
23 
16 
28 
24 
20 
24 
24 
15 
16 
24 
21 
12 
9 
17 
14 
19 
10 
16 
13 
12 
10 
20 
17 
25 
17 
19 
13 
15 
17 
14 
20 
25 
17 
9 
17 
17 
24 
23 
14 
19 
20 
1049 
&icwin 
15 
20 
19 
41 
28 
30 
35 
38 
32 
31 
21 
22 
35 
37 
27 
19 
25 
32 
27 
26 
32 
16 
20 
28 
25 
19 
16 
29 
16 
15 
12 
30 
17 
22 
13 
26 
22 
32 
20 
20 
IS 
20 
15 
17 
25 
20 
13 
12 
19 
15 
26 
25 
17 
22 
25 
1275 
Tota 1 Enc 
26 
35 
32 
72 
53 
62 
55 
64 
59 
58 
38 
42 
62 
65 
50 
35 
53 
56 
47 
50 
56 
31 
36 
52 
46 
31 
25 
46 
30 
34 
22 
46 
30 
34 
23 
46 
39 
57 
37 
39 
28 
35 
32 
31 
45 
45 
30 
21 
36 
32 
50 
48 
31 
41 
45 
2324 
Freq of win 
0.58 
0.57 
0.59 
0.57 
0.53 
0.48 
0.64 
0.59 
0.54 
0.53 
0.55 
0.52 
0.56 
0.57 
0.54 
0.54 
0.47 
0.57 
0.57 
0.52 
0.57 
0.52 
0.56 
0.54 
0.54 
0.61 
0.64 
0.63 
0.53 
0.44 
0.55 
0.65 
0.57 
0.64 
0.57 
0.57 
0.56 
0.56 
0.54 
0.51 
0.54 
0.57 
0.47 
0.55 
0.56 
0.44 
0.43 
0.57 
0.53 
0.47 
0.52 
0.52 
0.55 
0.54 
0.56 
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Table 5.15: Male dominancy in Chatari-do-raha monkey group (during 1994) 
Individuals 
HB 
HT 
CL 
SB 
CF 
LE 
MF 
BT 
ST 
TH 
LB 
Dominates on 
HT, CL. SB, CF, LE, BT, ST, TH, LB 
CL, SB, CF, LE, MF, BT, TH, LB 
SB, CF, MF, BT, ST, TH, LB, LE 
CF, LE, BT, ST, TH, LB 
LE. MF, BT, ST, TH, LB 
MF,BT,TH,LB 
HB, LB, TH 
MF, TH, LB 
HT, TH. LB, LE, MF, BT 
LB 
00 
Table .5.16: Matrix showing dominance order of adult males in Chatari-do-
raha monkey Group (during 1994) 
(Dominance rank: Highest to lowest) 
Loser 
HB 
HT 
CL 
SB 
CF 
ST 
LE 
MF 
BT 
TH 
LB 
HB 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
HT 
1 
0 
0 
0 
1 
0 
0 
0 
0 
0 
CL 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
SB 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
CF 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 
ST 
1 
0 
1 
1 
1 
0 
0 
0 
0 
0 
LE 
1 
1 
0 
1 
1 
1 
0 
0 
0 
0 
MF 
0 
1 
1 
0 
1 
1 
1 
1 
0 
0 
BT 
1 
0 
0 
0 
0 
TH 
0 
LB 
Male in the vertical row on the left was dominant to the male in the horizontal top 
row. Most dominant animal on top left, 
l=win, O=lose 
102 
LB) and (LE, MF, BT, ST, TH, LB) and (HT, TH, LB, LE, MF, BT) respectively, 
so both of them can be placed on 3"* position. For 4* ranking position LE was 
claimant as he had defeated four individuals ( MF, BT, TH, LB). MF and BT had 
defeated three individuals each (HB, TH, LB, and MF, TH, (respectively) and 
acquired 5* rank among the adult male population of the group. As TH was able 
to defeat only one individual (LB) fix)m the group, he can be placed on 6* ranking 
position. LB was not able to defeat any other adult males from the group, so he 
was last in rankmg position (Fig. 5.8). The matrix shown in Table 5.16 indicates 
the dominance ranking of the adult monkeys of the group. The calculated value 
for Landau's index of linearity (h) was 0.9. It revealed that during 1994 the 
hierarchism in this group of Chatari-do-raha was almost strong linear as its value 
is similar to 0.9 (Fig. 5.9). 
Kendall's test (Table 5.17) revealed that during this year positive significant 
correlation was found between rank order of adult male individuals and number of 
encounters faced by them (T = 0.326, p = 0.001) and positive significant 
correlation (p = 0.959, p = 0.000) was also recorded between number of 
encounters and chances of winning it (Table 5.18). 
5.7. Discussion 
Analysis of relationships among the adult males of Achaltal and Chatari-do-raha 
monkey groups has provided the idea of dominance hierarchism among them. The 
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Fig. 5.8: Dominance rank of adult males of Chatari-
do-raha monkey group during 1994 
• adult males I 
-& 
tfl^CL 
SB •CF tST 
u 
O 
Q 
o 
h-1 
^vff^BT 
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Fig. 5.9: Linear dominance hierarchy (h=0.9) in Chatari-do-raha 
monkey group during 1994 
High rank 
Low rank 
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Fig. 5.10: Change in dominance rank in adult males of 
Chatari-do-raha monkey group 
During 1993 During 1994 
CL 
r H B 
SB 
HT 
•-CF 
r^LE 
BT 
ST 
MF 
i-SC 
SR 
HB 
HTn 
CL 
SB 
C F -
ST 
LE 
M F l 
BT-I 
TH* 
LB=' 
High rank 
Low rank 
Legends: 
* new individual 
] Adult males on same rank 
106 
Table. 5.17: Results of Kendall's test 
Group year Tau P Sign 
Achaltal 
1993 -0.276 
1994 -0.435* 
Chatari-do-raha 
1993 0.045 
1994 0.326* 
0.109 
0.001 
0.658 
0.001 
Not sign 
-sign 
Not sign 
+ sign 
* significant at the 0.01 level 
Table 5.18: Results of Spearman's test 
Group Rho P Sign 
year 
Achaltal 
1993 
0.890* 0.000 + sign 
0.774* 0.000 + sign 
1994 
Chatari-do-raha 
1993 0.917* 0.000 +sign 
1994 0.959* 0.000 + sign 
* significant at the 0.01 level 
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Table 5.19: Factors possibly affecting encounters rate among the male 
individual of Achaltal monkey group during 1993-95 
Year Grpsize* Change in Sex ratio* Change in Encountw Habitat** 
Grpsize (Fern/male) sex ratio rate (per hi) disturbance 
1993 47 - 2.2 - 5.2 High 
1994 60 27.7% 2.2 0.0 6.4 High 
* fector having significant effect on aicounto- rate 
** factor not affecting encounter rate 
Table 5.20: Factors possibly affecting encounters rate among the male 
individuals of Chatari-do-raha monkey group during 1993-95 
Year Grp size* Change in Sex ratio* Change in Encounter Habitat ** 
grpsize (Fem/male) sex ratio rate (per hr) disturbance 
1993 58 - 2.2 - 7.3 medium 
1994 72 24.1 % 2.2 0.0 8.0 medium 
* factor having significant effect on encounto- rate 
** fector not afifecting aicounter rate 
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calculated value of Landau's index of linearity (h = 1.71) revealed that a linear 
hierarchism was found among adult males of the Achaltal monkey group during 
1993 (Fig. 5.1). In the maintenance of linear hierarchy, ranking positions play 
very important role and any change in this may disturb the linearity. During 
1993, in Achaltal UP was on top rank, while FH on 2"^' RE and WL on 3rd' WF 
and HF on 4th and OSI on 5th' Next year changes in rank orders were recorded. 
Although UP maintained its top ranking, FH and RE declined one step and 
reached at 3"" and 4* position respectively. On ihe other hand WL and WF 
improved their ranking orders from 3''' to 2"*^  and 4* to 3 '^'. HF and CN were 
stable on their previous positions (Fig. 5.9). These changes indicated that during 
1994, rank orders were disturbed in such a way that the groups could not able to 
maintain linear hierarchism {h = 0.56, Fig. 5.2). 
In Chatari-do-raha monkey, except for CF all the adult males changed their 
dominance order in 1994 (Fig. 5.3 and 5.4). The CL, which was on top during 
1993, reached on 2°** rank. HB replaced this male and moved from 2"** position to 
1st. HT improved its position from 3"* to T^ in 1994, while CF maintained its rank 
order at 3"*. Ranking order of BT decreased from 4* to 5*" while LE maintained 
his rank order at 4*. 
ST and MF improved their rank respectively from 5* and e**" to 3"* and 5*. Other 
adult males (new comer) TH and LB replaced SC and SR, which were on 7th 
position during 1993 ((Fig. 5.10). 
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Although changes in rank orders were recorded in Chatari-do-raha monkey group 
also, the calculated value of Landau's index of linearity {h = 1.07-during 1993, h 
=0.9-during 1994) revealed that during the both years adult males maintained 
linear hierarchism within the group (Fig. 5.3 and 5.4). 
These results are very similar to the observation recorded by Koyama (1973) and 
Sugiyama (1971) in bonnet monkey, in which hierarchism among adult males was 
linear. Roonwal and Mohnot (1977) also described the linear hierarchism in 
rhesus monkey. Besides primates, linear hierarchisin has also been recorded in 
other vertebrates (Chamove and Bowman 1976). However, among adult males of 
baboon, rank order was not foimd linear (Furuichi 1997). 
The possible reasons for changes in dominance rank may be the health condition 
and age of the adult males as both fectors influence the individuals to fight with 
other members to sectire success. On considering the encounter rates as a factor 
to effect the ranking order of the adult males, it was foimd that number of 
encounters could only significantly affect the number of win, but can not convert 
it entirely into ranking order. In the case of Achaltal and Chatari-do-raha this 
relation was only significant during 1993 (Table 5.17). 
Since encounter rates partially affect the ranking order, it is required to see which 
factor(s) influence the encounter rate. Group size, sex ratio and habitat 
disturbances may play important role. During both the years in Achaltal and 
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Chatari-do-raha the habitat disturbances were found abnost similar. Therefore, it 
can be suggested that the habitat was either not playing any significant role in the 
encounter rate among adult males or its influence is very negligible. 
On considering the group size, an increase of 27.7 % and 24.1 % was recorded in 
Achaltal and Chatari-do-raha monkey groups. With the increase in population 
size, it was observed that encoimter rates also increased from 5.2/h to 6.4/h and 
7.3/h to 8.0/h respectively (Tables 5.19 and 5.20). These fmdings indicate that 
population size influenced the encoimter rate as well as aggression among the 
adult males. Judge and De Waal (1993) have also reported that the group size 
increases the aggression in rhesus monkey. In earher studies Southwick (1967 and 
1969), Kummer (1968), Alexender and Roth (1971), Erwin and Erwin (1976), 
Elton and Anderson (1977), Nieuwenhuisen and De Waal (1982), Demaria and 
Thiery (1989) confirmed that the higher density increases the aggression in 
primates. 
On considering the sex ratio, 2 females for each male were found during 1993 in 
Achaltal as well as in Chatari-do-raha monkey groups, while no change was 
recorded in 1994 in both the groups (Tables 5.19 and 5.20). Irrespective of this, 
increase in encounter rates was observed in both the study areas. In other words it 
can be possibly said that sex ratio is not playing any role in fixing the ranking of 
adult males within both groups. 
CHAPTER 6 
RELATIONSHIP BETWEEN 
ADULT MALE AND FEMALE 
I l l 
6.1. Introduction 
Relationship between adult males and adult females is one of the most important 
bonds, which plays a vital role in mating and reproduction. In non-human 
primates although adult males are almost always ready to mate, the females have 
certain period (estrous period) during which they show receptivity. 
The females of non-human primate indicate readiness to mate through a variety of 
olfactory, morphological and visual signals. Females typically exhibit peaks of 
sexual activity aroimd the middle of the menstrual cycle, when ovulation occurs. 
With the onset of estrous period swelling and reddening of face or perineimi 
(sexual skin) has been described by Pocock (1926), Hill (1974), Fooden (1975), 
Hrdy and Whitten (1987). In many primates readiness to mate is indicated by a 
variety of distinctive postures, gestures and facial expressions. Males also show 
great variability in pattern of sexual behavior. Male primates frequently approach 
and smell the perineum region of a female and even may touch her vagina, 
collecting secretion on the finger to sniff or taste. A male may invite an estrous 
female to mate by lip smacking and making a friendly face or simply by giving a 
gentle shove to sitting female to make her stand up (Ransom 1981). 
Formation of temporary sustained liaison of estrous females with adult male 
members is known as "consortship" (Carpenter 1942). Consortmg individuals 
remain close together, moving together and feeding together. They may remain 
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peripheral to the group for some time (Caldecott 1986) during wliich males 
mount, thrust, and dismount several time before an ejaculatory mount occurs. 
Normally a consort pair remains together for one or two days but this relation is 
quite changeable. One female may be seen with another male or vice-versa in one 
day. 
6.2. Methods 
Definitions and analysis of data 
In the present study males with natural mark of woimd/scars/missing finger digits 
were considered. They were given name by two Alphabets such as UP, WF, etc 
(Table 5.1, 5.3, 5.5, 5.7). Females of group were not marked or identified as their 
numbers were high (approx. 3 times more than males) making it difficult and 
confusing to identify them on the basis of natviral mark. Focal males were made 
centre for recording all behavioral events. Focal males were selected randomly 
and data was collected on females coming in contact with these males. 
In rhesus monkey during the present study, identification of reliable 
morphological signs of estrous was difficult, so that a female was regarded in 
estrous from the day she was in a moimt series or seen with coagulated ejaculate 
on her perineum, imtil the day her attractiveness broke down. Sexual refusal was 
recorded when a female responded to a male's 'hip-grasp' by refusing to begin a 
mount series and either remained seated or moved away. 
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Approach and leave 
An approach and leave was recorded whenever the focal male or female moved 
into or out of the distance within 1 meter of the other animal. When an animal 
approached and left without stoppii^ a "pass" was recorded. Approaches and 
leaves index ( Hinde's index = h) developed by Hinde and Atkins (1970) was 
used in this study. The formula used is as follows: 
APP/oc LY foe 
X 100 - XlOO 
APP/oc +APP/em Lv/oc + Lvfem 
Where APP= approach, LV= leave, ybc = by focal, fem= by female. 
The value of the index can range jfrom + 100% to -100%. If index was > + 10% 
the focal male was said to have been primarily responsible for maintaining 
proximity. If it was < -10% the female was said to have been primarily 
responsible. If index fell between these values responsibility was not attributed to 
either partner. 
Reproductive Success 
Reproductive success may be defined as successful birth of an offspring. 
Reproductive success is the outcome of a successful copulation and fertilization 
of an estrous female by an adult male. In other words those copulation that are 
able to fertilize the female and produces an offspring, may be considered as 
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reproductive success. In the present study reproductive success was calculated as 
follows: 
Niimber of Copulation X Birth rate 
RS = 
100 
Test ofsign^cance 
Significance of results was determined by using "Kendall's" and "Spearman's" 
partial correlation of non-parametric statistical tests. All tests were two-tailed and 
SPSS-7.5 for window" was used for the correlation analysis. Data was 
standardized by using Log and ARCSINE transformation. 
6.3. Results 
The results of this behavior was outcome of the observations recorded by using 
"focal animal" and "one zero" sampling techniques (Altman 1974). For 
description maximum and minimum value of occurrence were considered. During 
the present study, mating of rhesus monkey was observed between the last week 
of September and February. About 50-60 days before the onset of mating season 
(during the months of July and August) change in sex skin was observed in most 
of the adult males and females of the monkey group. Scrotimi and rump of these 
males became more reddish in coirqiarison to other period, while females' skin of 
the perineum, tail, thighs, abdomen and back became reddish, swollen and turgid. 
115 
Before mating, males and females showed some preparatory behavior, which led 
to solicitation and finally to successfiil copulatioiL Maintenance of proximity and 
grooming by either sex was also recorded which was an important behavior for 
the formation of consortship. Grooming occurred during consortships largely 
initiated by females. 
During the consortship period, mounting by male was observed frequently. Male 
was seen placing his fore limbs on the female's back and grasping her hind legs 
with hishindlimbs. It was observed that after several thrusts male returned to the 
former resting or grooming behavior with the female. At times repeated moimts 
were recorded in a particular period and each mount was consisted of several 
thrusts. Most mounts did not terminate in ejaculation. Those mounts that 
terminated as ejaculation showed greater vigor and intensity. Mounts leading to 
ejaculation had a peculiar behavior of baring the teeth frequently and making 
khei..,khei.., khee...sovaid. During copulation females frequently turned their head 
towards male. Most mounts lasted for 4-5 seconds with 5-9 thrust in each attempt. 
During the mating season, at Achaltal the calculated period spent on mating 
behavior of each focal male averaged 84 hours and 81 hours in 1993-94 and 1994-
95 respectively (Tables 6.5, 6.6). At Chatari-do-raha the calculated period spent 
on mating behavior of each focal male was averaged 78.4 hours and 78 hours in 
1993-94 and 1994-95 respectively (Tables 6.7, 6.8). During this period, 
percentage time spent on grooming, responsibility of male/female for the 
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maintenance of proximity, total attempts of mounting and successful copulation 
was analyzed. 
6.3.1 Approach and Leave index 
Achaltal monkey group 
During 1993-94, mating season started in September when UP male was seen 
mounting a female and showing ejaculation sign of baring teeth. Termination of 
mating season was considered in February because after this month no mating 
activities were recorded. 
During this season average 3018 attempts were made by a focal male to approach 
different estrous females, while females attempted 1905 times to approach a focal 
male. In the same year focal males broke the relation 1031 times and leave out 
from the defined distance, while estrous females moved out 1118 times from the 
focal male after breaking the temporary relation (Table 6.1). 
On considering the responsibility for maintaining the proximity, it was found that 
during this year males were primarily responsible in 57.1%, females in 14.3 % 
and neither partner in 28.6 %. 
Hinde's index was calculated to find out whether male was primarily responsible 
for maintaining proximity with females or females were primarily responsible for 
the maintaining of proximity with focal males. Table 6.1 shows that in case of 
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UP, FH, RE, and WL proximity was primarily maintained by males. In case of 
WF, and CN females were responsible for the maintenance of proximity, while 
for HF neither male nor females were responsible for the proximity maintenance. 
During next year first mating was observed on 27* September of 1994 when WB 
male was seen mounting a female and showing ejaculation sign of baring teeth. 
Termination of mating season was considered on 21* February of 1994, when 
focal males were not in consort with any females. During this year average 3531 
attempts were made by a focal male to approach different estrous females, while 
females attenqjted 817 times to approach a focal male. In the same year focal 
males broke the relation 863 times and leave out the defined area, while estrous 
females moved out 1355 times from the focal male after breaking the temporary 
consort (Table 6.2). During this year males were primarily responsible for 
maintaining the proximity in 78.8 % and females in 22.2 %. 
Hinde's index (Table 6.2) revealed that in case of UP, FH, RE, WL, HF, WF, CN 
and WB proximity was primarily maintained by females from the same group. In 
case of CE neither this focal male nor estrous females were responsible for the 
proximity maintenance. 
Chatari-do-raha monkey group 1993-94 
During 1993-94, mating started in the last week of September 1993 and 
terminated in the last week of February 1994. First mating was observed on 28* 
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September when HB male was seen mounting a female and showing ejaculation 
sign of baring teeth. Termination of mating season was considered in February, as 
there was no mating recorded after this month. 
During 1993-94, on average 3553 attempts were made by a focal male to 
approach different estrous females, while females attempted 1782 times to 
approach a focal male. In the same year focal males broke the relation 973 times 
and left the defined area, while estrous females increased the distance between 
themselves and a focal male by more than 1 meter 1428 times (Table 6.3). Hinde's 
index (Table 6.3) revealed that during this year males were responsible for the 
maintenance of proximity in 81.8 % and females in 18.2%. 
In the next year mating season started on 24* September 1994. On this day an 
indirect evidence of mating was observed when a coagulate of male's ejaculation 
was seen on a female's rump. Termination of mating season was again around 
February. 
Diiring 1994-95, to approach different estrous females, average 4102 attempts 
were made by a focal male, while females attempted 1308 times to approach a 
focal male. In the same year focal males broke the relation 1000 times and left the 
defined area while estrous females moved out 1372 times from the focal male 
after breaking the temporary relation (Table 6.4). Hinde's mdex revealed that 
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during this year males were responsible in all cases for the maintenance of 
proximity. 
6.2.2 Grooming 
Achaltal monkey group 
During the mating period of 1993-94, total 77.5 hours were spent on sexual 
grooming by adult males and estrous females to prepare themselves for sexual 
activities. Grooming may be in the direction of focal male to estrous females or 
vice-versa (Table 6.5). 
Maximum time on grooming was spent (13 hours) when WL was involved in 
grooming with different females, while WF spent only 10.1 hours. On calculating 
the percentage time spent on grooming by males and females, it was recorded that 
males spent average 56 % time ( ranged from 46.5 % to 62.5 %) on grooming 
females, while females spent average 44 % ( ranged from 38 % to 53 %) on 
grooming males. 
During the next season, 727.5 hours was spent on grooming by the Achaltal 
monkey group, which was 14 hours more than the previous year (Table 6.6). 
Maximimi time on grooming was spent (12.2 hr) when FH was involved in 
grooming with different females, while CE spent only 11.5 hours. On considering 
the percentage time spent on grooming it was calculated that males spent average 
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Table 6.5: Time spent on grooming by male and female of Aclialtal monkey group 
during 1993-94 
Individoal 
UP 
FH 
RE 
WL 
HF 
WF 
CN 
Total 
Average 
hr. of observation 
75.5 
80.0 
87.0 
100 
78.0 
81.5 
85.0 
587 
83.9 
time spent on 
grooming (hr) 
11.0 
11.2 
11.2 
13.0 
10.5 
10.1 
10.5 
77.5 
11.1 
time spent on 
grooming (%) 
14.6 
14.0 
12.9 
13.0 
13.5 
12.4 
12.3 
13.2 
time spent by 
female groom, 
62.0 
62.5 
62.5 
62.0 
49.8 
47.0 
46.5 
56.0 
male on 
(V.) 
1 time spent by femaie 
on male groom. (%) 
38.0 
37.5 
37.5 
38.0 
50.2 
53.0 
53.5 
43.9 
Table 6.6: Time spent on grooming by male and female of Achaltal monkey group 
during 1994-95 
Indi^'idnal 
UP 
WL 
FH 
WF 
RE 
HF 
CN 
WB 
CE 
Total 
Average 
lir. of observation 
73.5 
80.0 
90.0 
78.0 
80.5 
87.0 
79.5 
80.0 
79.0 
727.5 
80.8 
time spent on 
grooming (hr) 
12.0 
11.5 
12.2 
11.1 
11.3 
11.3 
10.4 
11.1 
9.1 
101.2 
11.2 
time spent on 
grooming (%) 
16.3 
14.4 
13.6 
14.2 
14.0 
13.0 
13.0 
14.0 
11.5 
13.8 
time spent by 
female groom. 
67.1 
65.8 
67.4 
62.0 
69.0 
67.0 
47.0 
48.0 
49.5 
60.3 
male on 
,(•/.) 
1 time spent by female 
on male groom. (*/») 
32.9 
34.2 
32.6 
38.0 
31.0 
33.0 
53.0 
52.0 
50.5 
39.7 
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60.3 % time (ranged from 47 % to 69 %) on grooming to females, while females 
spent average 39.7 % (ranged from 31 % to 52 %) on grooming to males. 
Chatari-do-raha monkey group 
During the mating period of 1993-94, total 143 hours were spent on grooming by 
adult males and estrous females to prepare themselves for other sexual activities. 
Maximum time on grooming was spent (15.1 hours) when HB was involved in 
grooming with different females, while ST spent only 11 hours. 
On considering the percentage time spent on grooming by males and females, it 
was recorded that males spent average 62 % time ( ranged from 54.5 % to 71 %) 
on grooming to females, while females spent average 38.1 % ( ranged from 29.1 
% to 45.4 %) on grooming to males (Table 6.7). 
On considering the percentage time spent on grooming by males and females, it 
was recorded that males spent average 61.9 % time (ranged from 54.5 % to 71 %) 
on grooming to females, while females spent average 38.1 % ( ranged from 29 % 
to 45.4 %) on grooming to males. 
In the next season, total time devoted by monkey group of Chatari-do-raha on 
grooming was 190.10 hour (Table 6.8). HB spent maximum time on grooming 
(19.5 hours) when involved with other females in grooming, while LB spent only 
14 hours. On calculating the percentage time spent on grooming by males and 
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Table 6.7: Time spent on grooming by Male and Female of Chatari-do-raha monkey 
group during 1993-94 
Individoal 
CL 
HB 
SB 
HT 
CF 
LE 
BT 
ST 
MF 
SC 
SR 
Total 
Average. 
hr. of observation 
72.0 
78.5 
79.0 
77.0 
85.0 
82.5 
74.0 
81.0 
71.0 
79.5 
83.0 
862.5 
78.4 
time spent on 
grooming (hr) 
14.5 
15.1 
12.0 
14.0 
14.2 
13.0 
12.5 
11.0 
11.1 
13.0 
12.3 
143 
13 
time spent on 
grooming (%) 
20.1 
19.3 
15.2 
18.2 
16.7 
15.8 
16.9 
13.6 
15.7 
16.3 
14.8 
16.6 
time spent by 
female groom. 
71.0 
70.2 
58.3 
62.1 
61.4 
56.1 
61.6 
54.5 
62.8 
66.9 
55.5 
61.9 
male on 
(•/.) 
1 time spent by female 
on male groom. (*/•) 
29.1 
29.8 
41.7 
37.8 
38.6 
43.8 
38.4 
45.4 
37.2 
33.1 
44.5 
38.1 
Table 6.8: Time spent on grooming by Male and Female of Chatari-do-raha 
monkey group during 1993-94 
Individual 
HB 
CL 
HT 
CF 
SB 
ST 
LE 
BT 
MF 
TH 
LB 
Total 
Average 
hr. of observation 
79.0 
81.0 
82.5 
73.0 
73.0 
78.2 
77.7 
83.2 
74.5 
81.0 
75.2 
858.5 
78.1 
time spent on 
grooming (hr) 
19.5 
18.0 
17.0 
18.2 
18.2 
17.0 
18.2 
17.2 
16.0 
16.0 
14.0 
190.1 
17.3 
time spent on 
grooming (V*) 
24.7 
22.2 
20.6 
24.9 
24.9 
21.7 
23.4 
20.7 
21.5 
19.7 
18.6 
22.1 
time spent by 
female groom. 
69.2 
69.4 
69.4 
69.2 
69.0 
68.9 
66.3 
70.2 
59.4 
60.9 
71.4 
67.6 
male 
(%) 
on time spent by female 
on male groom. {%) 
30.8 
30.6 
30.6 
30.8 
31.0 
31.1 
33.7 
29.8 
40.6 
39.1 
28.6 
32.4 
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females, it was recorded that males spent average 67.6 % time ( ranged from 59.4 
% to 71.4 %) on grooming females, while females spent average 32.4 % ( ranged 
from 28.6 % to 40.6 %) on grooming males. 
6.2.3 Consortship 
Achaltal monkey group 
As given in Table 6.9, during 1993-94 focal males of study group (7 in nos.) made 
96 atten:q)ts to grasp hip of the estrous females but were successful only on 56 
occasions. The feilures in copulation might have been because of termination in 
mid of the episode due to interruption. However, out of 56 successful grasping 
only 45 were recorded as real copulation. 
Results revealed that on average each focal males attempted 14 times to grasp hip 
of the estrous females, 18 times by UP and 11 times by CN. Out of these 
attempts UP and FH were successful for 66.7 %, while CN was only in 45.5 %. 
After 599 series of moimting on estrous females in different episodes, UP was 
able to copulate 55.6 % and CN 36.4 %. 
In the season 1994-95, focal males of study group (9 in mmiber) made 113 
attempts to grasp hip of the estrous females and became successful only on 60 
occasions. During the grasping, focal males performed 649 (average) series of 
mounting and were able to convert 60 hip grasping into 49 successful copulation 
(Table 6.10). On an average each focal males attempted 13 times to grasp the hip 
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of the estrous females (17 times by FH and 8 times by CE). Out of these 
attempts UP and WL were able to grasp hip of females in 66.7 % while CE only 
in 37.5 %. After 649 series of mounting on estrous females in different episodes, 
WL was able to copulate 60 % and CN 25 % (Table 6.10). 
Chatari-do-raha monkey group 
During 1993-94, 11 focal males of study group made 142 attempts to grasp the 
hip of the estrous females (Table 6.11). Out of these only 75 attempts were 
successful. Like Achaltal, focal males of Chatari-do-raha were also not able to 
convert all grasping of females hip into successful copulation. From 142 hip 
grasping, only 62 were real copulation. 
On average each focal males attenpted 13 times to grasp the hip of the estrous 
females (18 times by CL 18 and 9 times by ST). Out of these attempts, CL and 
HB obtained 66.7 % and SR 27.3 % only. After 741 series of mounting on 
estrous females in different episodes, CL was able to copulate 61.1 % and SR 
was 18.2 %. In 1994-95 the 11 focal males of study group made 145 attempts to 
grasp hip of the estrous females and were successful on 80 occasions but only 65 
were the real copulation. 
As indicated in the Table 6.12 each individual male attempted 13 times to grasp 
the hip of the estrous females. Maximum atten:q)ts were made by HB (17 times) 
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and minimum by CF (11 times). Out of these attempts HT was able to 
successfully grasp 66.7 % while TH grasped only 38.5 % . 
Graphical presentation of relationship among different variables in Achaltal and 
Chatari-do-raha monkey groups during 1993 and 1994 are shown in Figs. 6.1, 6.2, 
6.3,6.4 and combined information chart is given in Figs. 6.5 and 6.10. 
6.3.4 Reproductive success 
In Achaltal monkey group, during 1993 TJP' male copulated 10 times with 
different estrous females and was able to get reproductive success in 8 cases. 
Minimum reproductive success was achieved by CN (only in 3) when it copulated 
4 times with different females (Table 6.13, Fig. 6.6). In the next year, WL and 
FH achieved maximum reproductive success of 7, when they copulated 9 times 
with different females in both cases. Minimum reproductive success of 1 was 
achieved by CE when it copulated 2 times with different females (Table 6.14, Fig. 
6.7). 
In Chatari-do-raha monkey group, during 1993 maximum copulation between 
adult males and estrous females were recorded in the case of CL and out of these 
they were able to get reproductive success in 8 cases, whereas SR copulated 2 
times with different females and were able to achieve reproductive success only 
once Table 6.15, Fig. 6.8). During the next year HB of Chatari-do-raha group 
copulated 10 times with the estrous females and were able to fetch reproductive 
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Table 6.13: Reproductive success of Achaltal monkey group during 1993-94 
Ind. Copulation Reproductive success 
8 
6 
5 
5 
6 
4 
3 
UP 
FH 
RE 
WL 
HF 
WF 
CN 
10 
7 
6 
6 
7 
5 
4 
Table 6.14: Reproductivesuccessof Achaltal monkey group during 1994-95 
Ind. Copulation Reproductive success 
UP 8 6 
WL 9 7 
7 
4 
3 
4 
3 
2 
1 
FH 
WF 
RE 
HF 
CN 
WB 
CE 
9 
5 
4 
5 
4 
3 
2 
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success in 8 cases. Minimum copulation was made by LB and so it achieved 
reproductive success in only 2 cases (Table 6.16, Fig. 6.9). 
6.3.5 Statistical analysis for correlation 
Achaltal monkey group 1993-94 
1. Ranking of male was positively correlated with Hinde's index (Kendall's T = 
0.851**, N=7, p=0.009), means higher ranking males were primarily 
responsible for proximity maintenance. 
2. Ranking of male was positively correlated with time spent on grooming (T = 
0.821*, N =7, p = 0.013). 
3. Ranking of male was positively correlated with grasping of female's hip (T = 
0.789*, N =7, p = 0.018). 
4. Ranking of male was positively correlated with mounting rate (T = 0.651*, N 
=7, p = 0.046). 
5. Ranking of male was positively correlated with copulation (T = 0.737*, N =7, 
p = 0.028) and reproductive success (rho=0.787*, N=7, P=0.036). 
6. Ranking of male was positively correlated with reproductive success 
(rho=0.787*, N=7, P=0.036). 
7. Time spent on grooming was not correlated with attempts to grasp hip of 
estrous females, moimting rate and copulation. 
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Table 6.15: Reproductive success of Chatari-do-raha monkey group during 
1993-94. 
Ind. Copulation Reproductive success 
8 
7 
6 
4 
4 
4 
4 
3 
3 
2 
1 
CL 
HB 
SB 
HT 
CF 
LE 
BT 
ST 
MF 
SC 
SR 
11 
9 
8 
5 
5 
6 
5 
4 
4 
3 
2 
Table 6.16: Reproductive success of Chatari-do-raha monkey group during 
1994-95. 
Ind. Copulation Reproductive success 
8 
6 
5 
5 
3 
5 
5 
4 
5 
3 
2 
HB 
CL 
HT 
CF 
SB 
ST 
LE 
BT 
MF 
TH 
LB 
10 
8 
7 
6 
4 
6 
6 
5 
6 
4 
3 
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Table 6.17: Correlation in different variables in monkey groups of Achaltal 
and Chatari-do-raha 
Achaltal 1993 
Rank 
GToom 
Grasp 
Mount 
Achaltal 1994 
Rank 
Groom 
Grasp 
Mount 
Grasp. 
+ 
N 
+ 
+ 
Chatari-do-raha 1993 
Rank 
Groom 
Grasp 
Mount 
+ 
+ 
Chatari-do-raha 1994 
Rank 
Groom 
Grasp 
Mount 
+ 
N 
Mount 
+ 
N 
+ 
+ 
N 
N 
+ 
+ 
+ 
+ 
+ 
N 
Copulat 
+ 
N 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
N 
+ 
+ 
+ 
N 
N 
+ 
Groom. 
+ 
+ 
+ 
• + 
RS 
+ 
+ 
+ 
+ 
Hi ind. 
+ 
+ 
+ 
Grasp = grasping of hindlimbs of oestrous females by adult male,, Hi ind = Hinde's index 
Copulat= copulation, RS= reproductive success, Groom= time spent on grooming by male 
and female, + = Positively significant, N = Not significant 
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8. Attempts to grasp estrous female's hip by focal male was positively correlated 
with mounting rate (a=0.927**, N=7, p=0.003) and copulation (= 0.935**, 
N= 7, p= 0.002). 
9. Moimting rate was correlated with copulation (or=0.982**, N=7, p=0.000). 
Achaltal monkey group 1994-95 
1. Ranking of male was positively correlated with Hinde's index (Kendall's T = 
0.825**, N=9, p=0093, means higher ranking males were primarily 
responsible for proximity maintenance. 
2. Ranking of male was positively correlated with time spent on grooming (T = 
0.687*, N =9, p = 0.013). 
3. Ranking of male was positively correlated with grasping of female's hip (T = 
0.563*, N =9, p = 0.048). 
4. Ranking of male was positively correlated with mounting rate (T = 0.707*, N 
=9, p = 0.010). 
5. Ranking of male was positively correlated with copulation (T = 0.708*, N =9, 
p = 0.012). 
6. Ranking of male was positively correlated with reproductive success (T 
=0.836**, N=9, P=0.005). 
7. Time spent on grooming was positively correlated with attempts to grasp hip 
of estrous females (T = 0.940**, N =9, p = 0.000). 
8. Time spent on grooming was not correlated with mounting 
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9. Time spent on grooming was positively correlated with copulation (T = 
0.890**, N =9, p = 0.001). 
10. Attenqjts to grasp estrous female's hip by focal male was not correlated with 
mounting. 
ll.Atten^ts to grasp estrous female's hip by focal male was correlated with 
copulation (= 0.905**, N= 9, p= 0.001). 
12. Mounting rate was correlated with copulation (a=0.675*, N=9, p=0.046). 
Chatari-do-raha monkey group 1993-94 
1. Ranking of male was positively correlated with Hinde's index (Kendall's T = 
0.877**, N=ll, p=0.000), means higher ranking males were primarily 
responsible for proximity maintenance. 
2. Ranking of male was positively correlated with time spent on grooming (T = 
0.520*, N =11, p = 0.032). 
3. Ranking of male was positively correlated with grasping of female's hip (T = 
0.594*, N =11, p = 0.018). 
4. Ranking of male was positively correlated with mounting rate (T = 0.839**, N 
=11, p = 0.000). 
5. Ranking of male was positively correlated with copulation (T = 0.871**, N 
=11, p = 0.000). 
6. Ranking of male was positively correlated with reproductive success (T 
=0.937**, N=11,P=0.000). 
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7. Time spent on grooming was positively correlated with attempts to grasp hip 
of estrous females (0= 0.680, N= 11, p= 0.021) 
8. Time spent on grooming was positively correlated with mounting rate 
(0=0.633, N=ll,p=0.036) 
9. Time spent on grooming was not correlated with copulation. 
10. Attempts to grasp estrous female's hip by focal male was positively correlated 
with mounting rate (ar=0.817**, N=l 1, p=0.002). 
11. Atten:q>ts to grasp estrous female's hip by focal male was positively correlated 
with copulation (= 0.791**, N= 11, p= 0.004). 
12. Moimting rate was correlated with copulation (or=0.970**, N=l 1, p=0.000). 
Chatari-do-raha monkey group 1994-95 
1. Ranking of male was positively correlated with Hinde's index (Kendall's T = 
0.725**, N=ll, p=0.000), means higher ranking males were primarily 
responsible for proximity maintenance. 
2. Ranking of male was positively correlated with time spent on grooming (T = 
0.560*, N=l l , p = 0.032). 
3. Ranking of male was not correlated with grasping of female's hip. 
4. Ranking of male was positively correlated with mounting rate (T = 0.915**, N 
=l l ,p = 0.000). 
5. Ranking of male was positively correlated with copulation (T = 0.776**, N 
=l l ,p = 0.000). 
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6. Ranking of male was positively correlated with reproductive success (T 
=0.844**, N=11,P=0.001). 
7. Time spent on grooming was not correlated with attempts to grasp hip of 
estrous females. 
8. Time spent on grooming was positively correlated with mounting rate 
(0=0.650*, N=ll,p=0.030) 
9. Time spent on grooming was not correlated with copulation. 
10. Attempts to grasp estrous female's hip by focal male was not correlated with 
mounting rate. 
11. Attempts to grasp estrous female's hip by focal male was not correlated with 
copulatioa 
12. Mounting rate was positively correlated with copulation (or=0.797**, N=ll, 
p=0.003). 
* All correlation significant at the 0.05 level (2 tailed). 
**A11 correlation significant at the 0.01 level (2 tailed). 
6.4 Discussion 
Sexual relationship between males and females is one of the most important 
bonds in the social life of rhesus monkey. This relationship starts with the 
formation of sexual consortship. In the establishment of consortship, maintenance 
of proximity between males and females play very active role. In other words, it 
could be said that proximity maintenance triggered on the sexual relationship. 
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It is considered that within multimale primate groups sexual relationships are not 
randomly distributed among group members (Hill 1987). Ranking of males, time 
spent on grooming, grasping of estrous female's hip, mounting rate and copulation 
are interlinked to each other which may influence the reproductive success. 
In the present study more or less similar observations were recorded. Results of 
the correlation among different variables in the groups of Achaltal and Chatari-
do-raha summarized in Table 6.17 revealed that except for few, most of the 
correlation show similarities in their trend. Hinde's indices, which reflect the 
responsibility of maintaining the proximity either by males or females, revealed 
that monkey groups of both areas maintain similar trend during both the years. 
Although it seems that there were differences at individual levels in the 
responsibility of proximity maintenance, the Kendall's tau test revealed that in all 
cases, ranking of males were positively correlated with Hinde's indices. 
Wherever, females were responsible for the maintenance of proximity, lower 
ranking males was involved. 
The findings of present study are quite similar to the observations of Hill (1987). 
He reported that highest ranking males of rhesus monkeys were primarily 
responsible for maintaining proximity for consortships and most of the 
consortships in which females maintained proximity involved slightly lower 
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ranking males. Further more, Galdikas (1985) recorded similar observations in 
Orangutan of Tanjung puting. 
The possible reason of this may be that in condition of food stress females 
benefited from proximity to high ranking males and due to this they may show 
less preference to low ranking males. 
Some time preference of high ranking males by estrous females may be 
considered as forced activity, as dominant males do not allow subordinates to 
approach estrous females. This possibility is not different from the argument 
given by Chapais (1983a,b), Stem and Smith (1984) and Bernstein (1976) for 
rhesus monkeys and baboons. Huffman (1992) recorded similar observation in 
Japanese monkeys. 
Contrary to this, Hanby et al. (1971) reported that females of Japanese monkeys 
frequently initiate sex by approaching the males. Similar results were reported in 
rhesus monkey of Cayo-Santiago (Mc Millan 1984, Manson 1997), where females 
of Japanese monkey display clear preference for male by actively initiating and 
maintaining the proximity. 
The possible cause of this may be that females attracted to those subordinate 
males which are likely to achieve dominant status in the future (Bernstein 1976) 
or hold high rank among the yoimg (Chapais 1983a,b, Stem and Smith 1984). 
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However, another reason may be that some females want to establish long-term 
relationship and may prefer younger males simply because they are likely to live 
for longer period and have greater potential. It may also be possible that lower 
ranking males have lower probability of ejaculation (Strier 1997). So that estrous 
females do not prefer low ranking males. 
Grooming provides opportunities to solicit the females and helps in maintaining 
the sexual consortships, which finally lead to copulation. Significant positive 
correlation between grooming and Hinde's index in the monkey groups of 
Achaltal and Chatari-do-raha revealed that grooming played a very active role in 
the maintenance of proximity dxiring both year. In the present study except for the 
Chatari-do-raha group (1994), high ranking males tend to groom the respective 
females more than the lower ranking males. It was supported by the Kendall's tau 
test where grooming was positively correlated with dominant rank of males. 
Grooming also plays role in providing the chances to grasp estrous female's hip. 
During 1993 positive significant correlation was found between grooming and 
grasping of estrous female's hip by dominant male. 
Results of present study support the observations of Hill (1987) on rhesus monkey 
of Cayo-Santiago, where strong association was found between the predominant 
direction of grooming and partner responsible for maintaining proximity. Tutin 
(1979 ) and Hayaki (1985) recorded almost similar results in chimpanzees. He 
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suggested that frequency of male involvement in mating pattern be positively 
correlated with the proportion of time spent on grooming estrous females. 
Further more, it has been reported in different primate species that the high 
ranking males have long consortship, while lower ranking males tend to have 
shorter (Conaway and Koford 1964, Sugiyama 1971, Fedigan and Gouzouies 
1978, Mc Millan 1984, Hill 1987). Besides these. Valeric et al. (1969) also 
reported that when a receptive female of rhesus monkey was brought together 
with a male, grooming occurs and male initiated sex play followed by mounting 
and copulation. 
On considering the function of grooming, various fimctions have been proposed 
by Hill (1987) for grooming by males and females during consortships but few 
attempts have been made to explain or to assess the relative contributions of 
males and females. It could be suggested very clearly that one fimction of 
grooming by males and females in rhesus consortship is to maintain the 
relationship. Lindburg (1973) and Seyfarth (1980, 1983) gave ahnost similar 
opinion. 
Other possible reasons for prolonged grooming may be that males are generally 
unable to detect the precise timing of ovulation and so they want to spend more 
time with females to maximize chances of copulation and fertilizing the females. 
Sugiyama (1971) and Gouzouies et al. (1982) also recorded in bonnet and 
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Japanese monkeys that males spent more time with estrous females to gain 
successful mating. 
In most primates species soliciting for copulation have been observed, which may 
be initiated either by males or females (Fossey 1983, Bernstein 1968, Izard and 
Rusmussen 1985, Janson 1984, Dunbar 1984). If proximity maintenance and 
grooming would be considered as soliciting activities in the sexual behavior, then 
grasping of estrous female's hip and mounting may be termed as tools enabling 
males and females to copulate and ensure the reproductive success. 
In the present study it was recorded that during 1993 both monkey groups showed 
significant (positive) correlation between grasping of female's hips and mounting. 
Contrary to this, next year monkey group of both areas showed no such 
correlation. On considering the relationship between mounting and copulation, it 
was found that they were significantly (positive) correlated in both groups during 
both the years. Similar results were recorded between copulation and reproductive 
success. Besides these, statistical analysis revealed that dominance ranking of 
adult males has great influence on sexual behavior and all the related activities 
revolved around the rankmg of males. It was obser«'ed that during both years in 
both groups, ranking of adult males was significantly correlated (positive) with 
grasping of estrous female's hips, moimting rate, copulation and reproductive 
success. 
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Therefore, it appears that high ranking females tend to mate with high ranking 
males and low ranking females with low ranking males (Hayaki 1985, Huffinan 
1992 and Manson 1997). Hanby et al. (1971) and Inoue et al. (1991) also found 
similar results. In rhesus monkeys of Cayo-Santiago also mating activities were 
positively correlated with male dominance rank (Hill 1987). Janson (1984) 
reported that brown capuchin females initiate sex with dominant males much 
more often than subordinate males. In savana baboons, Richard (1974) and 
Rasmussen (1980) observed that estrous females presented to high ranking males 
significantly more often than to low ranking males. 
Besides mounting, reproductive success is also positively correlated with ranking 
of males. Paul (1989) discussed that in non-human primates male rank strongly 
affects reproductive success. In rhesus monkey Carpenter (1942, 1964), Altman 
(1962), Altman (1990), De Vore (1965), Herbert (1967), Kummer (1968), Loy 
(1971), Smith (1993, 1994) and Strier (1997), found a high significant correlation 
between the rank and reproductive success. 
Further more, It may be possible that low ranking males were influenced by the 
presence of high ranking males and foxmd difficulties in pursuing consortship 
with estrous females. In Japanese monkeys Huffman (1992) recorded similar 
results. 
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Other possible reasons for mating of females with high rank of males could be 
resource. It was found that whenever females felt vulnerable they tend to spend 
more time in the association of high ranking males, as it is already tested that 
dominant males might be the best defenders since they have demonstrated their 
superiority against other males. Marsh (1979 a b), Wrangham (1979), Robinson 
(1982), Berenstain and Wade (1983), Silk and Boyd (1983), Janson (1984) and 
Smuts (1985) have suggested ahnost similar opinion. 
As opined by Bateson (1983) transfer of superior genetic quality to their offspring 
may also be considered as one of the important reason for mating of females with 
high ranking males but he has not provided any firm evidence indicating why 
female primates choose high ranking males on this basis. If it is true that high 
rank is determined by heritable characteristics (Hill 1986), then for present study 
it could be projected that females will certainly choose to mate with high ranking 
males just to increase the reproductive success of their male offspring. 
CHAPTER 7 
RELATIONSHIP BETWEEN 
MOTHER AND INFANT 
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7.1. Introduction 
The relationship between a mother and an infant is perhaps one of the most 
intense, emotional and long lasting relation within the primate society. The 
relation may be in the direction of mother to infant or vice-versa. This relationship 
starts just after the birth and gets established in first few months of the infant's 
life. Infants develop this relation to fiilfil their physiological and psychological 
needs and for the protection from external threats. Mothers provide all these needs 
in abimdance and for a longer period of time. However, several changes may 
occur in this relationship in due course of time. Mothers gradually start avoiding 
nursing their offspring and this period is defined as weaning period. During the 
weaning period, generally mothers encourage their infants in exploring the space 
around and make them independent. Mothers use various strategies for this 
purpose such as withdrawing the nipple by putting a finger in infant's mouth, 
vocally threatening or even slapping. Once the weaning period is over, mothers 
are indifferent towards their infants and even after some time do not recognize 
them, particularly when a sibling is bom. 
Various studies have been conducted on relationship between mothers and their 
infants. As early as in 1927 Bingham described mother-infant relationship in 
captive chimpanzee, while in 1932 Tinklepaugh and Hartman observed this 
relationship in macaques. Later on Prakash (1962), Southwick et al. (1965), 
Mukherjee (1969), Rahman (1971), Clark (1977), Herman (1978, 1984, 1990), 
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Hiraiwa (1981), Nicolson and Demment (1982), Fairbanks (1989), Silk (1991) 
and Tanaka (1992) studied about this relationship on various primates in some 
details. Recently Schino et al. (1995) and Johnson et al. (1993) have worked on 
this aspect in Japanese macaque. 
7.2. Methods 
In the session of 1993-94, five dyads of mother-infant were selected from each 
study group to find out relationship between them. For the next year, seven 
mother-infant dyads were selected for the same pvirpose. 
Here mothers were considered as focal animal and all behavioral events occurring 
around them were recorded. Mothers were identified on the basis of natural 
marks and given the name like MW, ME, MF etc. Observation started as soon as 
possible after a mother gave birth to an infant and continued until 30 weeks, 
generally from March to October (1993 and 1994). A total of 165 hours were 
spent in each year on each study group. 
Following mother-infant interactions were recorded and analyzed. 
Time on ventrum: Percentage of time mother-mfant pair spent in ventro-
ventral contact. 
Time on nipple: Percentage of time infant spent on the mother's nipple. 
Time > 2 m: Percentage of time durmg which mother maintained a 
distance of more than 2 m from her infant or vice-versa. 
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Time off: Percentage of time mother and infant were neither in 
ventro-ventral contact nor in nipple contact. 
Relative rejection: The proportion of all attempts made by infants to contact 
mother's nipple and mother's attempts to prevent them from 
their nipple contacts. 
To make the analysis easier, entire period of 30 weeks were classified into 5 
segments. 
7.3. Statistical Analysis 
In order to see significant difference between mean percentage time spent by 
mother-infants dyads of Achaltal and Chatari-do-raha monkey group on different 
activities, t- test (2 tailed) was used (Fowler and Cohen 1986). 
Formula: 
X^-Xj 
t = 
Sc/_L ^ 1 
2 2 . 2 
111 g"*-!- Iljg'* 
n^ + n 2 - 2 
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Here, 
ni and n2 are number of mother-infant dyads for Achaltal and Chatari-do-raha 
monkey group respectively. 
S = Standard deviation, 
S2 = Square of Standard deviation 
Sc = Common variance 
Sc2 = Square of common variance 
ni + n2 -2 = degree of freedom (d.f) 
Multiple Regression Analysis 
Multiple regression analysis was done to see whether there is any significant 
correlation between age of infants and different behavioral activities performed by 
mother-infant dyads. Multiple regression analysis was calculated by using 
statistical software- "SPSS" - 7.5 for windows (Norusis 1990). 
Here, period was considered as independent variable, while behavioral activities 
were considered as dependent variables. 
Spearman's correlation test 
This test was done to see whether mother-infent dyads of both groups are seking 
similar trends in behavioral activities with the change in infants' age. This ana|lysis 
was done by using statistical software- "SPSS' -7.5 for windows. For 
description, data of both years were pooled together for each study sites 
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separately. Average (%) time spent periodically by all dyads on different behavior 
was calculated. 
7.4. Results 
It was observed that the newly bom infant spent few days in the protective zone 
of mother's arms, legs, abdomen as well as clung to her chest. Mothers carried 
their infants ventrally. During movements they used to give some support to 
infants with their hands. After a week infants started to break contact with their 
mothers for a very short period but could not move more than 2 m. Other 
activities such as nipple suckling, ventro-ventral contacts and nipple rejection 
performed by mother-infant pairs were also observed. 
7.4.1. Achaltal monkey group 
The observations related to mother-infant relationship of Achaltal monkey group 
is summarized in Table 7.1. The analysis of data revealed that 15 %, 26.12 %, 
32.2 %, 39 % and 41.2 % time was spent during 1-6 weeks, 7-12 weeks, 13-18 
weeks, 19-24 weeks and 25-30 weeks respectively when mothers and infants were 
found neither in contact of ventro-ventral nor in nipple contact. 
On ventro-ventral contacts average 31.4 %, 19.8%, 12.9 %, 9.3 % and 7 % time 
was spent during this period, while on nipple suckling average of 44.9 %, 35.2%, 
25.7 %, 20 % and 15.6 % time was spent. 
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When mothers and infants maintained a distance of 2 m from each other 0 %, 8.4 
%, 13.9 %, 16.3 % and 19.6 % time was recorded in respective weeks. While 
infants attempted to suckle mothers, the rejection percentage (time) was recorded 
as 8.6 %, 10.5 %, 15.2 %, 15.3 % and 16.6 % in respective weeks. 
7.4.2. Chatari-do-raha monkey group 
Table 7.2 shows that 22.5 %, 34.6 %, 39.4 %, 41.9 % and 42.9 % time was spent 
durii^ 1-6 weeks, 7-12 weeks, 13-18 weeks, 19-24 weeks and 25-30 weeks 
respectively when mothers and infants had no ventro-ventral or nipple contact. In 
ventro-ventral contacts an average of 25.1 %, 15.6 %, 11.9 %, 7 % and 5.9 % time 
was spent during this period, while on nipple contacts an average of 42.9 %, 31.2 
%, 25.4 %, 20.3 % and 17.2 % time was spent. When mothers and infants 
maintained a distance of 2 m from each other 0 %, 6.3 %, 9.5 %, 13.1 % and 15 % 
time was recorded in respective weeks. While infants attempted to suckle 
mothers, the rejection percentage (time) was recorded as 9.5 %, 12.4 %, 13.8 % 
and 17.7 % and 19 % in respective weeks. 
Percentage time spent by mother-infant dyads of Achaltal and Chatari-do-raha 
groups on different relationships are shown in Fig.7.3. Con^arative statement of 
mean percentage time spent on different behavioral activities by mother-infant 
dyads of Achaltal and Chatari-do-raha monkey groups are given in tabular and 
graphical form in the Table 7.3 and Figs. 7.land 7.2. 
166 
a 
e 
'« 
e« 
"S 
u 
• * * 
a 4> 
h i 
-o 
a 
o 
a 
s 2 
an >^
4i 
C 
,2 
'*i 
8 
•ST 
oi 
E 
ts 
A 
a 
o 
S 
e« 
ja 
2 
e 
I 
•c 
e 
09 
et 
>. 
-a 
-*< 
o 
a 
•»• 
iL 
S 
I 
IS 
O 
35 
IMD 
a 
•a 
a. a. 
* — t 
+1 
o 
^ 1 
+1 
Tj-
<N 
« — * 
+1 
00 
en 
f-^ 
1-^ 
+1 
r~-
r^  
• ^ 
f ^ 
+1 
-^
o\ 
c 
u 
> 
c O 
o 
T3 
O 
+1 
CO 
fo 
T-H 
+1 
"t 
*d 
fo 
CO 
+1 
vn 
ON 
(S 
m 
vO 
ON 
<S 
CO 
<N 
+1 
+1 
Tt 
+1 
fO 
O 
+1 
<S 
_ 
+1 
m 
(N 
*o 
^ 
+1 
VO 
wS 
t-H 
«o 
o 
+1 
OS 
-^^  
1-H 
0\ 
GJ 
+1 
t^  
w^  
O 
+1 
as 
in 
(S 
r-^ 
+1 
+1 
VO 
-^^ 
m 
+1 
rr 
ON 
en 
+1 
ON 
+1 
ON 
^ 
^ 
u (U 
^ 
vo 
*-H 
^ 
u u 
^ 
<N 
,«^  1 
r-
M 
<u 
u 
^ 
00 
1-^ 
I 
en 1—1 
^ 
u 
u 
^ 
"^  
(N 
1 
ON 
"—I 
M 
<u (U 
^ 
o 
ro 1 
<n cs 
167 
o ii 
e 
o. 
s 
2 
t 
a 
e 
a 
ea i 
fl 
es 
a 
« 
15 
.0 (J 
< 
o 
« 
«« 
>. 
•V 
a 
1^ 
€ IT) 
e 9\ 
* a 
1-2" 
fl.S 
4) at 
ca 
H 
e 
o 
••n 
1^  
•IP 
^ 
S 
A 
V 
a 
'S a 
0 
• * * 
es 
> 
P 
0 
is o 
TS 
•i 
<s 
wl 
<S 
1 - ^ 
M 
FH 
<s 
1>H 
<S 
K H 
1—H 
+1 
in 
o\ 
en 
r—< 
+1 VO 
00 
O 
O 
t ^ 
» - H 
+1 
c^ 
ri 
"^ 
+1 
C\ 
"^ ' 
•<i-
i > 
r—t 
+1 
OS 
<N 
•«r 
• ^ , 
1 - ^ 
+1 
•>!j-
^ 
m 
^^  
+1 
m 
(N 
1—< 
<N 
+1 
U~l 
'" 
^ (U 
J? 
^ 
^ 1 
^^  
. — 1 
+1 
• ^ 
(N 
1 - H 
f n 
+1 
m 
o 
'"' 
f ' j 
. — < 
+1 
' i t 
VO 
ON 
+1 
Tl; 
00 
CN 
+1 
f - ^ 
fO 
+1 
<N 
tr! 
r«^  
<N 
*—^  
+1 
,_! 
f<^ 
>n 
, - H 
+1 
00 
a\ 
""^  
so 
+1 
VO 
l O 
i — * 
VO 
r^ 
+1 
f—H 
^ 
<N 
M 
O 
5> 
^ 
<N 
r-^ 
1 
r-
^ . 
+1 
00 
f o 
*"" 
VO 
+1 ( S 
>ri 
f - ^ 
en 
cS 
+1 
<ri 
OS 
r-; 
+1 
0 \ 
rn 
1 - ^ 
VO 
r-4 
+1 
Tl-
uS 
cs 
+1 
t ^ 
wS 
cs 
VO 
^ 
+1 
Tf 
wS 
ts 
00 
t—^ 
+1 OS 
(N 
'"' 
«n 
+1 
0\ 
r-H 
^^ 
SO 
r-^ 
+1 (N 
<N 
f^ 
M 
U 
5^  
^ 
oo 
»—^ 1 
<r\ t — ( 
IF-H 
+1 
r-« t>^  
'"' 
tn 
+1 
f«i 
i r j 
1 - H 
cs 
<-H 
+1 
m 
» - H 
00 
+1 
so* 
1 - H 
• ^ 
-^^  
+1 
m 
o CN 
fS 
+1 
o (N 
- < * . 
T—( 
+1 
tr, 
O 
«S 
ON 
d 
+1 
IT) 
fO 
ON 
a> 
+1 
t ^ 
»n 
+1 
OS 
m 
• i ^ 
u 
^ 
^ 
• < * • 
<N 
1 
OS 
1—< 
•«t 
+1 
f - H 
OS 
>—< 
l > 
+1 
NO 
vo' 
'" 
r-; 
1—< 
+1 
m 
» - H 
^ 
+1 
NO 
ON 
»—< 
1 — ^ 
^ - 4 
+1 (N 
K t - H 
OS 
+1 
vq 
W-! 
'"' 
^ 
t—c 
+1 
CN 
t-«^ 
*—1 
«—1 
] 
+1 
t ^ 
yr, 
+1 
ON 
i n 
o 
^ 
+1 ( S 
^ H 
• ^ 
^ 
u 
<u 
^ 
o 
m 1 
m f S 
^1 
is a 
< u 
II II 
g 
I 
I 
o 
•I 
I I 
« to 
c 
<C e 
o o \ + 
"5-
Cu 
•? 
a 
0 i 
i 
6 
A 
^ 
c 
0 
•a u 
+ 
168 
o 
CO in 
00 
I 
to 
o 
XNHdS aWIX % NVHN 
169 
c o 
+ \ 
_u 
"Ou 
O J 
c c o i 
a M 
A 
\ 
C 
0 
•a 
V 
'« i 
1 1 
11 
o 
I 
eg 
eg 
I 
00 
fO 
o 
Q 
^ 
XN3dS aP\[U % NVHFI 
Fig. 7.3: Average time (%) spent by mother-infant dyads of Achaltal and 
Chatari-do-raha monkey groups on different relationships (1993-95) 
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7.4.3. Results of statistical analysis 
The Spearman's correlation test analysis showed that the trends of change m 
different behavioral activities of mother-infant dyads of both Achaltal and 
Chatari-do-raha monkey groups were similar. In another words it can be 
concluded that change in different behavioral activities of mother-infant dyads of 
both groups were setting a similar trend (off- a = 0.896, N= 60, p= 0.01; Ventro-
ventral contacts- CT = 0.964, N = 60, p=.000; on nipple- a = 0.939, N=60, =0.000; 
> 2 m- a =0.898, N=60, p=0.000; rejection- CT =0.781, N=60, p=0.00). AU 
correlation was found significant at the 0.01 level (2- tailed). 
Values oft-test analysis indicate that (except for percentage time spent on ventro-
ventral contacts during 13-18 weeks, where t = 1.87, df = 22, p> 0.05 and on 
nipple suckling durmg 13-18 and 19-24 weeks, where t = 0.27, df = 22, p = >0.10 
and t = 0.23, df =22, p > 0.10), there is significant difference between mean 
percentage time spent on different behavioral activities by mother-infant dyads of 
Achaltal and Chatari-do-raha monkey group (Table 7.4). 
Results of multiple regression analysis are listed in Table 7.5. The analysis 
revealed that there are highly significant correlation between age of infants and 
development of different behavioral activities performed by mother-infant dyads 
of both monkey groups. 
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7.5. Discussion 
During the present study it was observed that relationship between mother and 
infant started just after the birth of the offspring. Change in relationship was 
recorded with the age of infants and continued till they became independent of 
mothers. Multiple regression analysis indicates that there is significant correlation 
between age of infants and different behavioral activities performed by mother-
infant dyads (Table 7.5). 
In Achaltal monkey group, during the first 6 weeks, most of the time, mothers 
were found busy in performing the mother-infant relationship (only 15 % Off)-
Infants spent maximum time on ventro-ventral contacts (31.4 %) and on suckling 
of nipple (45 %). Ahnost similar observation was recorded in rhesus monkey by 
Simpson and Tartabini (1992). During this period rejection of nipple contacts 
were very low (only 8 %). The possible reason for this may be that a primate 
newborn has to depend completely on mother for food and protection in the early 
stage of Ufe (Trives 1972, 1974, Gould 1977). Taylor and Feistner (1996) 
observed in gentle lemur (Hapallemur griseus alaotrensis) that for the first 4-5 
weeks of infant life, suckling of milk was the infants' only form of nourishment. It 
also appears that mother produces excess milk to ensure survival of the offspring 
as evident in Japanese monkey. Tanaka (1989) recorded that Japanese mother 
monkey produces milk in excess in the first 2 weeks. During this period the 
mother does not allow their infants to move out from her proximity (> 2m = 0) in 
order to provide transportation support. This may be just to provide protection 
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from any threats. In baboon it was observed that mother provides transportation 
to their offspring upto 8 weeks (Nicolson 1982), which is similar to the present 
study. 
By the 7* week infants became able to travel 2 m or more for a brief period (> 2 
m = 8.4 %), which is quite delayed in comparison to Macaco radiata. Infants of 
M radiata start moving by 3"* week (Kaufinan 1966). During the period of 7-12 
weeks, an increase of 22 % (from 8.6 to 10.5) was recorded in rejection of nipple 
contacts. A fell of 37 % (from 31.4 to 19.8) was observed in ventro-ventral 
contacts. It appears that both have direct effect on suckling as it decreased from 
44.9 % to 35.2 % (a 37% declination). 
After the 12*, week increase in nipple rejection (from 8.6 to 15.2 %) was 
recorded, due to this a sharp decline in ventro-ventral contacts (from 31.4 to 13 
%) was observed, which again influenced the nipple suckling. Ingram (1977) 
observed that marmoset monkey discourages suckling at about 70-77 days post-
partum. Bonnet and pigtail monkey shows a decline in mother-infant contact in 
the first 3-4 months (Rosenblum et ah 1964, Kaufinan and Rosenblum 1966, 
Rosenblum and Kaufman 1967, Jensen et al. 1968, Castell and Wilson 1971). 
Till the 18* week it decreased from 44.9 to 25.7 (a 43 % decrease). In Japanese 
monkey similar observation was recorded by Itoigawa (1973). By the 18* week 
infants gradually attempt to break the contacts with mothers and mothers play a 
positive role in this. Simond (1965) recorded similar observation in M. radiata 
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mother-infant relationship. During 19-24* week, it seems that infants start 
supplementing their milk diet with solid food. Due to this a drastic decline was 
recorded in ventro-ventral contacts (from 31.4 to 9.4 %) and nipple suckling 
(from 44.9 to 20 %). Other possible reasons for this may be that rate of milk 
release dropped remarkably as evident in Japanese monkey in which rate of milk 
release dropped upto 54 % during 160-180 days (Tanaka 1992). By refusing to 
nurse their infants (78 % increase in nipple contact rejection from 8.6 to 15.3) 
mothers forced them to adopt the alternative strategy of feeding themselves for 
more time. Querouil and Blois-Heulin (1998) suggested that in mammals 
transition from milk to solid food is a great step in early life. As opined by 
Hansen (1966), Hinde (1969, 1974) and Rowell (1972), rejection by the mothers 
facilitate the normal development of independent fimctioning in infants. It is 
obvious that when mothers will reject milk suckling to infants, they would 
certainly move out in search of alternate food. So that during this period mother-
infant pairs spent 16.3 % time (an increase of 94 % from 8.4 to 16.3) in breaking 
the proximity of >2 m. 
During the period of 25-30 weeks, mothers forcibly detach the infants from the 
chest and nipple to make them more independent, so an increase in nipple 
rejection was observed. Similar result was recorded in rhesus monkey by 
Lindburg (1971) and Simpson and Tartabini (1992). It seems that by this time, 
infants learned to fetch food from surroundings and also become physically 
mature (Sade 1965) to fece the threats independently. Similar result was observed 
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by Taylor and Feistner (1996) in infants of gentle lemur (H. griseus alaotrensis), 
when they became fully independent by the 24* week. Probably due to this, a 
sharp decline in ventro-ventral and nipple contacts was recorded (from 44.9 to 
15.6 % and 31.4 to 7 % respectively). With the development of these stages, 
mothers and infants spent maximirai time on other activities (on OfiF= 41.2 %) 
and for this they have to break the proximity relation for longer period (> 2 m= 
19.6 % from 0 %). After this period, although there was sharp decline in milk 
release by mothers but they allow their offspring to suckle the nipple for milk for 
a brief period of time till the birth of new offspring or 17 days before the new 
birth takes place (Lindburg 1971). Tanaka (1992) recorded similar observation in 
Japanese monkey. 
On comparing the average percentage time spent by mother-infant dyads of 
Achaltal and Chatari-do-raha monkey group, it was found that except for the time 
spent on ventro-ventral contact (during 13-18 week) and nipple suckling during 
the period of 13-18 and 19-24 weeks, there is significant difference between mean 
percentage time spent on different activities by mother-infant dyads (Table 7.4). 
But the trend adopted by both groups in development of relationship with the age 
of infant is similar, as evident by Spearman's test. The possible reason of 
similarity in time spent on nipple suckling may be due to the food requirement of 
infants of both groups are similar. It seems that due to this, inspite of aU 
environmental factor mothers of both groups provide similar attention to their 
infants for the sake of their survival. 
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In Chatari-do-raha monkey group, mother-infant dyads spent less time on ventro-
ventral contacts than the Achaltal (Fig. 7.3), It seems that at Achaltal infants feel 
more insecure than the Chatari-do-raha, which may be due to busy, crowdy and 
disturbed area. Harlow et al. (1963) recorded that frightening may affect the 
mother-infant relationship. Except for the period of 13-18 weeks, here time spent 
on nipple rejection was more than the Achaltal monkey group. It appears that 
mothers of this area want to make their infants independent of her at the early 
stage, which may be due to above said reasons. In comparison to Achaltal, infants 
of Chatari-do-raha spent less time on movement (Fig. 7.3), which indicates that 
food and other basic requirements at Chatari-do-raha are available in closer 
proximity. 
CHAPTER 8 
CONSERVATION & MANAGEMENT 
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8.1. Introduction 
India is endowed with one tenth of the world's primate species. Though by and 
large the country has adequate conservation and management policies, but the 
implementation part is unsatisfactory. Though some importance is being given to 
the conservation of endangered primates, the area of management of common 
primates like rhesus monkeys is totally neglected (Malik 1992). 
With the expansion of human settlements and consequent decline of the habitats 
most monkeys of the country have been compelled to become ecological refugees. 
(Mitra 2000). This is also true for rhesus monkey. Population surveys of rhesus 
monkeys in north central India have shown that 85 to 88 % population live in 
commensal or semi-cemmensal habitats (Southwick and Siddiqi 1994 b). This 
inordinate increase in urban monkeys in the recent years has led to an unhealthy 
competition for space and food between the two primate species-man and 
monkeys. Urban residents are becoming increasingly hostile towards monkeys. 
Attracted by food, water or cover the monkey troops invade settlements, and often 
destroy human property such as cars, gardens and even fiimishings inside the 
houses. Thus, Richard et al (1989) have referred to the rhesus as a 'weed' 
macaque, one that has evolved in close association with people and one that 
thrives in disturbed environments. Many studies in India, Pakistan, Nepal, and 
throughout the range of the rhesus in Asia confirm this point of view. Due to their 
nuisance activities, the irate human has resorted to stoning, beating, poisoning and 
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some times even shooting the monkeys. In retaliation monkey groups have 
become over aggressive. An increasing number of monkey bites have been 
reported from the cities in the last few years. 
8.2. Management of commensal monkey 
Monkeys are an integral part of our cultural, historical and environmental heritage 
thus protecting and managing them in a scientific, simple and humane way is the 
ethical duty of the government, the animal welfare organizations and the people. 
For this purpose following methods can be used to minimize the conflict between 
man-monkey: 
8.2.1. Noise Scaring 
Scaring noise can be used to repel the primate species or at least make them feel 
insecure. Noise scaring is used in birds, where broadcasting of alarm and distress 
call is an effective in several species. For rhesus monkey, calls of primate 
predators (lion, leopard, hyena, and wol^ can be used as scaring noise, A scaring 
gim, producing noise through blast at random intervals, may also be used to scare 
the animals. Drawback of these two methods is the development of habituation. 
After an interval monkey may develop learning of the scaring noise and later on 
this may not have potential effects on them. Though this method has been 
successfully used to scare Saudian baboon, Papio hamadryas (Biquand et al. 
1994). 
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8.2.2. Trained dogs 
Trained dogs can also be used to scare the rhesus monkey from the problem area, 
by chasing or occasionally grabbing young one. In Chatari-do-raha area dogs 
were used by farmers to scare the monkeys from crop raiding, though dogs were 
not purposely trained. Biquand et al. (1994) recommended this method to scare 
the Saudi Arabian commensal baboons. 
8.2.3. Sterilization 
Sterilization may be another method to stop the growth of problem creating 
monkey populations. Sterilizing the males of a group can prevent the females 
from the reproduction imless they come in contact of other group's males. This 
method has been proved as an effective tool to prevent population growth in 
Papio hamadryas (Biquand et al. 1994/ The control of reproduction in females is 
easily performed with the use of progestin implants. Norplant-2^" ,^ an implant 
devised for himfian use is currently used to control fertility in several monkey 
parks or zoos. This method has been used for Saudi hamadryads and the effect is 
expected to last for two to three years (Biquand et al. 1994). 
8.2.4. Translocation 
Here translocation is considered as a wildlife management tool in which problem 
creating populations are trapped and rehabilitated in their original habitat. This 
method has been widely used for the translocation of different primate species 
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(Southwick and Siddiqi 1984, Forthman-Quick 1986, Else 1991, Malik and 
Johnson 1994 and Imam et al in press). 
Apart from the use of trained dogs, all effective methods discussed above are 
rather costly. Of those tried so far, it was found that translocation holds the 
greatest promise for India's commensal rhesus problem. Although others have 
expressed doubt regarding translocation as an appropriate conservation tool, 
arguing e.g., (i) that translocated animals may disturb the ecology of new habitat 
(Conant 1988) and/ or (ii) the translocation may disturb the social fabrics of the 
monkeys akeady resident there (Caldecott and Kavanagh 1983). Undoubtedly, 
such risks may comeforth, therefore this measures should be done on rational and 
logical basis, because ill conceived programs may not be in favor of monkeys. 
Since 85-88 % of rhesus monkey populations of India are living in human 
habitation (Southwick and Siddiqi 1994b), managing them either by rehabilitation 
of some of the population in their original homeland of forest or by minimizing 
the existing conflict with human by restricting their population growth would be 
one of the most important steps towards conservation of Indian primates. 
8.3. Case study 
Translocation of 600 rhesus monkeys from Vrindaban (in 1997) was another 
successfiil exercise in the direction of the conservation and management of 
commensal monkeys. This exercise was part of the present study. 
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Vrindaban is situated on Delhi-Mathura Road. It is 140 kms from Delhi and 15 
kms from Mathura, surrounded on three sides by river Yamuna comprising only 
4.4 sq.kms. This temple township is one of the femous 'dham' (pilgrimage 
fascia) of India. About 1000 ten^les, ghats, some gardens and tanks are present 
within the Vrindaban municipality. Eighty percent of the landmass of Vrindaban 
is used for residential purposes, tenqjles and ashrams, trees and small gardens 
cover rest of the area. 
Before the translocation, a preliminary survey was conducted between 23"* 
August and 30th September 1995 to estimate the population distribution of the 
rhesus monkey and the problems created by them. Direct total coimt method was 
used to find out the population distribution of the rhesus monkey. An alphabetical 
sequence of transects were followed to avoid the possibilities of recounting 
(Fig.8.1). An opinion survey on 270 people from different localities was also 
conducted to know the attitude of local people towards monkey menace. 
The survey revealed that there were thirty groups of rhesus monkey comprising of 
1,338 individuals. Of the total population, 20% were adult males, 41.3% adult 
females, 13.3% juveniles and 25.3% infants (Table 8.1). The sex ratio of 
Vrindaban rhesus population was almost 2 females per male. About 60.6% adult 
females were observed carrying infants. 
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Table 8.1: Population distribution and group composition of rhesus monkey in 
Vrindaban, Mathura (U.P.) 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
Place 
Fogla Ashram 
Akhandanand Ashram 
Madan Mohan Temple 
Radha Govind Ji 
Shrotmini Ashram 
Bihariji Ordiard 
Munger Temple 
Jaipuria Bhavan 
Bihariji Temple 
Pamia Bai Kunj 
SVMC Hospital 
Kishorepura 
Bankhandi Mahadev 
Rasik Bihari Maharaj 
Sevakunj 
Kishorvan 
Goda Vihar Temple 
Shahji Temple 
Jaisingh (Hiera 
Nidhivan 
Kesighat 
TTiakur Ballabh Temple 
Gopeshwar 
Sudama Kutir 
Govind Dev Temple 
Katyaripeeth 
Keshav Ashram 
Rangji Ka Bagidia 
Anand Mai Ashram 
Ram Krishan Mission 
Total 
Percentage 
Adult 
Male 
18 
6 
3 
5 
12 
6 
15 
5 
9 
5 
3 
11 
5 
5 
23 
6 
4 
4 
14 
32 
10 
12 
5 
8 
14 
14 
5 
8 
8 
2 
272 
20.0 
Adult 
Female 
14 
12 
8 
9 
28 
13 
36 
11 
24 
9 
5 
19 
10 
10 
47 
12 
8 
10 
28 
64 
20 
17 
8 
16 
35 
30 
10 
4 
25 
4 
553 
41.3 
Juvenile 
5 
3 
1 
3 
7 
3 
8 
3 
2 
3 
3 
7 
4 
3 
13 
44 
2 
4 
7 
20 
7 
8 
3 
5 
16 
12 
3 
2 
10 
4 
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13.3 
Infant 
11 
9 
3 
2 
17 
7 
18 
6 
12 
3 
3 
9 
7 
6 
32 
7 
5 
6 
16 
43 
13 
12 
7 
11 
21 
15 
7 
6 
17 
1 
335 
25.3 
Total 
38 
30 
15 
19 
64 
29 
77 
25 
47 
20 
14 
46 
26 
24 
115 
20 
19 
24 
65 
159 
50 
49 
23 
40 
86 
71 
25 
20 
60 
11 
1338 
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During the population survey, monkeys nuisance activities were also recorded. 
Snatching of food from children, women and stealing of eatables from houses, 
roadside fruit vendors were common practice especially near Nidhivan, Bankey 
Bihari Mandir, Sevakimj and Jaipuria Smriti Bhavan. To prevent entry of 
monkey, open area of buildings have been fenced or covered with barbed wire 
and iron grill, which has raised the construction costs to the considerable extent. It 
was also found that monkeys of Vrindaban have developed a very peculiar 
behavior of spectacles snatching, not reported so fax from anywhere else. 
Monkeys sitting on roadsides near Nidhivan and Bankey Bihari Mandir were very 
expert. When they found any person with spectacles, jumped on passerby and 
within no time took away the spectacles. The action was so swift that the victim 
had no time to respond to the alarm raised by shopkeepers. Only after offering 
some food, the monkey would drop the spectacles. It seems that rhesus monkeys 
of this area have developed this unique strategy to fetch more food from the 
people. It was observed that in the absence of trees, monkeys used to shake TV 
antenna, electric pole and wire very vigorously, resulting in disruption of TV 
perception and electric supply causing a lot of inconvenience to the residents. 
Besides these monkey bites, which may cause rabies, were also very common. 
Rabies vaccinations for monkey bites especially to children were reported almost 
daily in Ram Krishna Seva Hospital. 
Due to the mcreased monkey nuisance activities, centviries long social tradition 
and religious custom of tolerating the rhesus in Vrindavan has changed over time. 
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The opinion survey suggested that 95.5 % of people were harassed by nuisance 
activities of rhesus monkeys and these problems were so serious that most of the 
people (69 %) have developed hostile attitude and wanted to shift them 
elsewhere (Table 8.2). The present translocation of rhesus monkey was an attenpt 
to ease the tension between man-monkey and to provide them better alternate 
habitat. 
To provide monkeys an alternate home, different social forest patches of Mathura 
district was traversed by a motorcycle, covering approximately 400 km. (Fig. 8.2). 
Abundance of food and water, natural protection and shelter, dominant plant 
species, status of the area, nearest himian habitation and crop fields were 
considered while selecting the sites for translocation. For this purpose forest 
patches of Naujheel, Raya, Math, Kosikalan, Barsana unchagaon, Kurkunda, 
Farha, Chamelivan, Raal, Govardhan road-Agra canal, Chaata, Vanchetna were 
selected.(Table 8.4 and Fig. 8.2). 
After preliminary preparation actual translocation was implemented within 15 
days (from 5th January to 20th January 1997). The monkeys were baited, trapped, 
transported and released at the prefixed new sites. Monkeys were trapped with the 
helpof a portable trapping cage of 2m x 2m x 2m size having a heavy sliding 
door. Trapping cage was made of iron rod. sliding door was tied with a pulley, 
operated by a man from a distance of 20m, hidden in a drum having an eye (hole), 
so that he can observe the movement of rhesus coming inside the cage (Fig. 8.3). 
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Table 8.2: Attitude of people towards rhesus monkey in Vrindaban 
Resident feel harassed 
by monkey 
Degree of harassment 
Types of problems 
In fevour of shifting 
The monkey 
Agree 
95.5 % 
Severe 
74.5 % 
Monkey bites 
19% 
Yes 
69% 
Not Agree 
4.5 % 
Mild 
20% 
Spectacle 
snatching 
17% 
No 
26.5 % 
Not responded 
5.5 % 
Stealing of 
households 
28% 
Not responded 
4.5 % 
Others 
36% 
Based on 270 respondents. 
Table 8.3: Numberof relocated monkeys 
Trapping sites 
Anand Mai A^iram 
Katayani Peeth 
Jai Sing^ Ghera 
Kesi Ghats and Kishor van 
Klshor Van 
Gopi Nath Bazar 
Mungher tonple 
Ram Krishna Mission 
Namber trapped and 
released 
60 
71 
89(65+24) 
103(50+24+29) 
115 
49 
77 
15 
Releasing sites 
Kosikalan 
Kurkunda 
Agra Canal 
Raya 
Chaata 
Raal 
Chattisgarh-Govardhan 
Road 
VanOietna 
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Table 8.4: Sites selected for translocation of rhesns monkey from Vrindaban, Mathura (UP). 
No Name of the Status of From Dominant Plant species in the new Water Nearest Human 
plantation the area Vrindaban area source Habitation 
1. Naujheel SFTP 70 km. 
2. Raya 
3. Math 
SFTP 35 km 
SFTP 50 km 
4 Kosikalan SFTP 45 km 
5 Barsana SFTP 65 km 
Unchagaon 
6 Kurkunda SFTP 35 km 
7 Farha SFTP 35 km 
8 Chamelivan SFTP 55 km 
9 Raal FTPF 45 km 
10 Agra canal SFTP 
Govardan 
road 
11 Chaata SFTP 
25 km 
30km 
12 Vanchetna SFTPF 5 km 
Acacia arabica, Prosopis 
juliflora, Ficus religiosa 
Acacia arabica, Prosopis 
juliflora, Ficus religiosa 
Acacia arabica, Prosopis 
juliflora, Ficus religiosa 
Syzygium cuminii, Azadirachta 
indica, Holoptelea irUegrtfolia 
Acacia arabica, Ficus religiosa. 
Eucalyptus spp, Anthocephalus 
cadamba 
Ficus religiosa, Prosopis juliflora. 
Eucalyptus spp 
Dalbergia sisso, Prosopis juliflora, 
Syzygium cuminii 
Prosopis juliflora, Ficus religosa, 
Salvadora indica 
Ficus religiosa, Prosopis juliflora, 
Azadirachta indica 
Azadirachta indica Dalbergia sisso 
Ficus religiosa, Prosopis juliflora 
Prosopis juliflora, Zizyphus jujuba 
Azadirachta indica Dalbergia 
Prosopis juliflora Zizyphus jujuba 
Yamuna 
at 1 km 
Canal 
nearby 
Canal at 
100 mts 
Canal at 
200 mts 
Canal at 
200 mts 
Canal at 
500 mts 
Small 
pond 
Tubewel 
/pond. 
Canal 200 
mts 
Agra 
Canal at 
100 mts 
Canal/ 
tubewell 
at 50 mts 
Water 
body 
inside the 
About 2kms 
About 5 kms 
About 2 kms 
About 1 km 
Temple 
present nearby 
2 kms away a 
Cafeteria 
Village nearby 
Tanple 
present nearby 
Village about 
10 kms away 
Village 2 kms 
away 
Village 1 km 
away 
Village in the 
immediate 
vicinity 
area 
SFTP- Social forestry tree plantation. 
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Fig. 8.3: Trapping Cage (a) baited with open door (b) trapped monkey 
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Banana and Bhuna chana (roasted gram) were selected as baits. Before starting 
the trapping, baits were spread inside the cage keeping the sliding door open. 
Banana helped in attracting the monkeys towards baited trapping cage. As soon 
as monkeys entered the trapping cage, pulley was loosened suddenly to close the 
door. Thereafter, trapped monkeys were transferred into the holding cage of 0.5m 
X 0.5m X 0.5m, then finally into the releasing-cage of 5m x 2.5 m x 2.5m size First 
trapping was undertaken at Anand Mayee Ashram. It was followed by trapping at 
tenples, ashrams, roads and local WWF office (Chota Monger Mandir). Till 20th 
Jan 97 a total of 605 monkeys were trapped (Table 8.3). Food and water were 
provided to all monkeys immediately after trapping. Over crowding of monkeys 
in any c^e was avoided. No monkey family broke. No infants got separated fi-om 
their mother. During the late evening hours the groups of trapped monkeys were 
safely transported to the pre-selected relocation sites. A team of 11 people 
accompanied the monkeys to their new home every evening. The monkeys were 
always released in front of some prominent citizens and the local police. Food 
was provided to the monkeys immediately after release. The released monkeys 
headed towards the lush green trees of kikar and jamun. 
Each site where monkeys were released was visited by the research team for 
continuous 4-5 days. Foods were offered daily to retain the monkeys groups at the 
releasing sites. There was always a possibility that monkeys may leave the area, if 
immediate food supply will not be available. Keeping this in mind, sufficient 
foods were spread at releasing sites. After making sure that monkey groups have 
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became familiar with the new habitat and have started to supplement their diets 
with the natural foods available there, it was decided to stop food supplement to 
all the groups to survive their own. After 15 days, each translocation sites were 
revisited by research team. It was found that no group has left the area. 
The successfiil translocation of monkeys from the Vrindaban and other areas 
(Imam et al. -in press) clearly indicate that this method is quite appropriate for 
managing the commensal monkeys, being eco-friendly, low costing, easy 
handling and less time consvmiing. Therefore, it can be strongly recommended to 
implement this method to other monkey affected areas like Delhi, Shimla, 
Ranikhet, and Bharatpur. However, restoration and conservation of natural 
habitats remain the key factor to safeguard the monkeys vis-^-vis entire 
biodiversity of the country. 
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